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Executive Summary

This application is a Complete Response resubmission of BLA 761180 for tralokinumab-ldrm
for the treatment of moderate-to-severe atopic dermatitis (AD) in adult patients whose disease is
not adequately controlled with topical prescription therapies or when those therapies are not
advisable. BLA 761180 was initially submitted by LEO Pharma A/S under regulatory pathway
351(a) of the Public Health Service Act on 4/27/2020 and received a Complete Response (CR)
letter on 4/23/2021 from the Agency.

Tralokinumab is a new molecular entity, first-in-class, fully human immunoglobulin G4 (1gG4)
monoclonal antibody. It is an immunomodulator/interleukin (IL) Inhibitor that neutralizes the
cytokine IL-13 by inhibiting its interactions with IL-13 receptors al and a2. Other than
corticosteroids, tralokinumab is the second systemic product (after dupilumab) to be approved
for the treatment of moderate-to-severe AD.

The Phase 3 program included two 52-week placebo-controlled monotherapy trials (ECZTRA-1,
ECZTRA-2) and a 32-week trial (ECZTRA-3) evaluating the safety and effectiveness of
tralokinumab in combination with topical corticosteroids. the results of the three Phase 3 trials
showed statistically significant improvement in the primary endpoints (proportion of subjects
with an Investigator’s Global Assessment [IGA] score of 0 [clear] or 1 [almost clear] [IGA 0/1]
at Week 16 and proportion of subjects with at least 75% reduction in Eczema Area and Severity
Index (EASI) score from baseline [EASI-75] at Week 16).

Following completion of the Integrated Review of Marketing Application (Cycle #1), the review
team concluded that there was substantial evidence to support the effectiveness of tralokinumab
and did not identify safety issues that might impact approval of the application. Agreement on
draft labeling was achieved with the sponsor as no safety or efficacy issues were identified by the
review team, and no nonclinical or clinical pharmacology issues were identified which would
preclude approval of the application.

However, the initial BLA 761180 submission received a Complete Response action as

recommended by the Center for Devices and Radiological Health (CDRH) review team, because
it did not contain sufficient information regarding the needle-safety performance of the device.
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Since the Complete Response action, the applicant resubmitted BLA 761180 on 7/2/2021,
including the following deficiencies outlined in the CR letter of 4/23/2021:

e Final finished combination product needle safety performance (testing results for the
accessorized pre-filled syringe (APFS) needle safety performance using final finished
product after preconditioning over the proposed shelf-life of | & month to the appropriate
confidence and reliability of 95%/99%.

e Data supporting the combination product’s shelf-life at BLA approval (the APFS
compressive override force testing using®“month real-time aged samples, and APFS
needle safety activation testing using 24-month real-time aged samples), sequentially
preconditioned and tested to ensure 95% confidence /99% reliability to support a shelf-
life of g months at BLA approval. The applicant plans to extend the shelf-life of
tralokinumab to 36 months following further similar needle safety performance testing,
and accelerated aging to simulate 36 months of real-time storage.

The CDRH review team (ICC review memorandum of 10/13/2021) recommended that the
combination product was approvable and no outstanding unresolved information requests or CR
deficiencies remained.

Additionally, the Applicant included safety data update (data cut-off date of 3/31/2021) of their
initial 120-day safety data update (data cut-off date of 4/30/2020) for the ISS-AD, which was
consistent with the safety profile of tralokinumab from the safety review of the initial BLA
submission and identified no new safety concerns.

Pediatrics

Clinical studies were conducted only in adults. Because tralokinumab is a new active ingredient,
this BLA is required to contain an assessment of the safety and effectiveness of the product for
the claimed indication in pediatric patients, under the Pediatric Research Equity Act (PREA) (21
U.S.C. 355c).

On 6/28/2018, the Division agreed to the Agreed initial pediatric study plan (Agreed iPSP)
submitted by the sponsor on 6/4/2018, which included the following:
e Partial waiver to conduct studies in pediatric patients less than 6 months of age (studies
are impossible or highly impractical)
e Deferral of Phase 3 clinical trials in pediatric patients ages 6 months to < 18 years.

On 2/18/2020, the Agency agreed with the sponsor’s submitted revised proposed timelines for
the pediatric studies to harmonize with the PIP for EMA/PDCO.

During the first review cycle of this BLA, the Pediatric Review Committee (PeRC) agreed to the
pediatric study plan presented at the PeRC meeting on 10/27/2020.

Postmarketing Requirements and Commitment (PMR/PMC)
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The following 6 PMRs and 1 PMC were agreed to by the FDA and the Applicant, and will be
issued with the following milestones:

PMR -1

Trial LP0162-1334 (ECZTRA 6) Trial: Efficacy and safety (phase 3, randomized, DB, PC,
parallel-group, monotherapy) trial in Adolescents (12 to <18 years of age) with moderate-to-
severe atopic dermatitis (AD) who are candidates for systemic treatment.

PMR — 1 Schedule Milestones:

Final Protocol Submission: 06/15/2018
Study/Trial Completion: 03/30/2021
Final Report Submission:  03/30/2022

PMR -2

Trial LP0162-1335: A PK and safety (randomized, single [observer] blinded, parallel-group,
monotherapy) dose-ranging trial in pediatric subjects 2 to <12 years of age with moderate-to-
severe atopic dermatitis (AD) who are candidates for systemic AD treatment (studied
sequentially in 2 cohorts: 6 to <12 years and 2 to <6 years).

PMR — 2 Schedule Milestones:

Final Protocol Submission: 03/31/2022
Study/Trial Completion: 09/30/2025
Final Report Submission: 03/31/2026

PMR -3

Trial LP0162-1336: An efficacy and safety (phase 3, randomized, double-blind, placebo-
controlled, parallel-group) trial with tralokinumab and placebo in combination with topical
corticosteroid [TCS] therapy in pediatric subjects 2 to <12 years of age with moderate-to-severe
atopic dermatitis (AD) who are candidates for systemic AD treatment (studied simultaneously in
2 cohorts: 6 to <12 years and 2 to <6 years).

PMR — 3 Schedule Milestones:

Draft Protocol Submission: 05/31/2023
Final Protocol Submission:  09/30/2023
Study/Trial Completion: 03/31/2027
Final Report Submission: 09/30/2027

PMR -4

Study LP0162-1381: An efficacy, safety, and pharmacokinetic (PK) (phase 2, single-arm, open-
label, monotherapy) trial in infants and pediatric subjects (6 months to <2 years of age) with
moderate-to-severe atopic dermatitis (AD) who are candidates for systemic AD treatment.

PMR — 4 Schedule Milestones:

Draft Protocol Submission: 02/28/2027
Final Protocol Submission:  06/30/2027
Study/Trial Completion: 12/31/2028
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Final Report Submission: 06/30/2029

PMR -5

A prospective, pregnancy exposure registry based observational exposure cohort study that
compares the maternal, fetal, and infant outcomes of women exposed to tralokinumab during
pregnancy to an unexposed control population.

PMR — 5 Schedule Milestones:

Draft Protocol Submission:  06/01/2022
Final Protocol Submission:  10/31/2022
Study/Trial Completion: 09/30/2034
Interim/Other: Not applicable
Final Report Submission: 09/30/2035

PMR -6

An additional pregnancy study that uses a different design from the Pregnancy Registry (for
example a retrospective cohort study using claims or electronic medical record data with
outcome validation or a case control study) to assess major congenital malformations,
spontaneous abortions, stillbirths, and small for gestational age and preterm birth in women
exposed to tralokinumab during pregnancy compared to an unexposed control population.

PMR — 6 Schedule Milestones:

Draft Protocol Submission: 06/01/2022
Final Protocol Submission: 10/31/2022
Study/Trial Completion: 06/30/2030
Interim/Other: 06/30/2027
Final Report Submission: 12/30/2030

PMC -7
The applicant commits to conduct a real-time shipping study of commercial product as a Post
Marketing Commitment (PMC).

PMC — 7 Schedule Milestones:
Final Report Submission: 07/2022

Labeling:
Draft labeling has been agreed to by the Applicant, and the final approved labeling will be
attached to the action letter.

Hamid Tabatabai, M.D.

Clinical Reviewer

Division of Dermatology and Dentistry (DDD)
Office of Immunology and Inflammation (Oll)
OND/CDER
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BLA 761180

tralokinumab injection, 150 mg/mL

Integrated Review

Table 1. Administrative Application Information

Category Application Information

Application type BLA

Application number(s) 761180

Priority or standard Standard

Submit date(s) 4/27/2020

Received date(s) 4/27/2020

PDUFA goal date 4/27/2021

Division/office Division of Dermatology and Dentistry (DDD)
Review completion date 4/19/2021

Established/proper name tralol(gr(lg)mab

(Proposed) proprietary name

Pharmacologic class

IgG4 monoclonal antibody that neutralizes 1L-13 cytokine by
inhibiting interactions with IL-13 receptors al and a2

Code name Click or tap here to enter name.
Applicant LEO Pharma A/S
Dosage form(s)/formulation(s)  Injection

Dosing regimen

An initial dose of 600 mg (four 150 mg injections), followed by
300 mg (two 150 mg injections) administered every other week.
At prescriber’s discretion, a dosage of 300 mg every 4 weeks may
be considered for patients who achieve clear or almost clear skin
after 16 weeks of treatment

Applicant proposed
indication(s)/ population(s)

For the treatment of moderate-to-severe atopic dermatitis in adult
patients whose disease is not adequately controlled with topical
prescription therapies or when those therapies are not advisable.
TRADENAME can be used with or without topical
corticosteroids.

Proposed SNOMED indication

24079001 |Atopic dermatitis (disorder)

Regulatory action

Complete response

Approved dosage NA
(if applicable)

Approved indication(s)/ NA
population(s) (if applicable)
Approved SNOMED term for ~ NA

indication (if applicable)
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|. Executive Summary

1. Summary of Regulatory Action

On 4/27/2020 the Applicant (Leo Pharma A/S) submitted a biologics license application (BLA)
761180 for @@ (tralokinumab) for the treatment of moderate-to-severe atopic dermatitis
(AD) in adult patients whose disease is not adequately controlled with topical prescription
therapies or when those therapies are not advisable.

Tralokinumab belongs to the pharmacological class of immunomodulators/interleukin (IL)
inhibitors. Tralokinumab is a new molecular entity, first-in-class, fully human immunoglobulin
G4 (1gG4) monoclonal antibody that neutralizes the cytokine IL-13 by inhibiting its interactions
with IL-13 receptors al and o2. If approved, tralokinumab would be the second systemic product
(other than corticosteroids), after dupilumab, to be approved for the treatment of moderate-to-
severe AD.

The Phase 3 program included two 52-week placebo-controlled monotherapy trials (ECZTRA-1,
ECZTRA-2) and a 32-week trial (ECZTRA-3) evaluating the safety and effectiveness of
tralokinumab in combination with topical corticosteroids. As set out in Section 11.6.2.1, Table 17
(ECZTRA-1 and -2) and Table 18 (ECZTRA-3), the results of the three Phase 3 trials showed
statistically significant improvement in the primary endpoints (proportion of subjects with an
Investigator’s Global Assessment [IGA] score of 0 [clear] or 1 [almost clear] [IGA 0/1] at

Week 16 and proportion of subjects with at least 75% reduction in Eczema Area and Severity
Index (EASI) score from baseline [EASI-75] at Week 16).

After completing the interdisciplinary analysis and review, the team concluded that there was
substantial evidence to support the effectiveness of tralokinumab and did not identify risk issues
that might impact approval of the application. Due to the limited information regarding
pregnancy impacts, pregnancy registries will be recommended as postmarketing requirements.

A required prelicense inspection, conducted on 3/2/2021 to 3/19/2021 at AstraZeneca
Pharmaceuticals LP Frederick Manufacturing Center (FDA Establishment Identifier [FEI]
3002617771), resulted in issuance of a three-item FDA Form 483 and a withhold initial
recommendation; however, the Applicant provided an adequate response and the Office of
Product Quality determined that the issues had been adequately remedied and has now
recommended approval.

There remains an unresolved issue that affects BLA licensure: The application did not contain
sufficient information regarding needle-safety performance of the device and the Center for
Devices and Radiological Health review team has recommended a Complete Response action.

In view of this outstanding issue, I concur with the Complete Response recommendation of the
interdisciplinary review team.

For detailed information, please refer to the reviews included in this Integrated Assessment
document and the Product Quality review.
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2. Benefit-Risk Assessment

2.1. Benefit-Risk Framework

Table 2. Benefit-Risk Framework

Dimension Evidence and Uncertainties Conclusions and Reasons
Analysis of e AD s a chronic, relapsing, inflammatory cutaneous e Although AD is not a life-threatening condition, it can be
Condition disorder, which is characterized by intensely pruritic, xerotic serious. It may significantly impact the quality of life of the

skin. Other clinical features may include erythema, edema,
erosions, oozing, and lichenification. It is clinically
diagnosed and relies principally on disease pattern
(morphology and distribution), disease history, and medical
history (e.g., personal and/or family history of atopy)
(Eichenfield et al. 2014).

e Although it may affect all age groups, AD is most common
in children. Onset is typically between the ages of 3 and
6 months, with approximately 60% of patients developing
the disease during the first year of life and 90% by the age
of 5 years. For most patients, the disease resolves by
adulthood. However, for 10 to 30% of individuals, AD
persists into the adult years, and, for a smaller proportion of
subjects, the disease initially presents in adulthood. The
prevalence of AD in adults in the United States has been
reported (Silverberg and Hanifin 2013) to be 3%, but may
be as high as (Chiesa Fuxench et al. 2019) 7.3%.

e Comorbidities may include asthma, allergic
rhinoconjunctivitis, and food allergies.

patient and family members. Pruritus is a hallmark of the
condition and is responsible for much of the disease burden
for patients and their families (Weston and Howe 2021).
The intense pruritus may disrupt sleep, which can have a
carryover effect of tiredness during the day. The
dysfunctional skin barrier, further compromised by
scratching, may predispose patients to secondary
infections. The primary and secondary disease-related skin
changes may distort the appearance of the skin. The
disease may also impact mood, and affected individuals
may experience depression and feelings of social isolation
(Drucker et al. 2017).
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Dimension Evidence and Uncertainties Conclusions and Reasons
Current e For the Applicant’s target population of moderate-to-severe |® In the opinion of this reviewer, approval for licensure of
Treatment AD, available FDA-approved systemic treatments include tralokinumab would represent an important addition to the
Options dupilumab and corticosteroids. treatment options for patients with moderate-to-severe AD
e Phototherapy (narrow-band ultraviolet B as the first-line) is that is not manageable by topical therapies; a population for
an option for this population, but its drawbacks include a whom approved treatment options are limited.
potentially time-intensive, in-office treatment schedule. e Tralokinumab would be the second systemic product
Risks from phototherapy may vary according to the type of approved for treatment of moderate-to-severe AD, fO“OWing
phototherapy and can include actinic damage, sunburn-like the approval of dupilumab, other than corticosteroids.
reactions, skin cancer (nonmelanoma and melanoma), and | Tralokinumab would represent an alternative to dupilumab
cataracts. for systemic treatment of moderate-to-severe AD.
e Dupilumab is recommended for patients unresponsive to Corticosteroids, although approved, are not generally
topical therapy for whom phototherapy is not feasible, with recommended for this indication.
concomitant topical corticosteroids as needed.
e The American Academy of Dermatology recommends that
systemic corticosteroids generally be avoided because of
the potential for short- and long-term adverse reactions.
e Tacrolimus ointment, 0.1%, is approved for moderate-to-
severe AD as a second-line, short-term, noncontinuous
chronic treatment for patients unresponsive to other topical
treatments.
e Systemic products that are used off-label to treat moderate-
to-severe AD include cyclosporine, azathioprine,
methotrexate, and mycophenolate mofetil®.
Benefit e The efficacy of tralokinumab was demonstrated in two trials, |® Tralokinumab clearly demonstrated activity in patients with

ECZTRA-1 and ECZTRA-2. Tralokinumab was statistically
superior to placebo for the primary endpoint of IGA success
(defined as scoring 0 or 1) at Week 16, as well as for the
secondary endpoints of EASI-75 and pruritus NRS score
(i.e., at least a 4-point reduction from baseline in Worst
Daily Pruritus NRS score) at Week 16 in all three trials.

AD in adequate and well-controlled trials.

The clinical trial design and endpoints were appropriate for
the AD population, for which there are limited treatment
options.
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Dimension Evidence and Uncertainties Conclusions and Reasons
Risk and Risk |e The overall assessment of safety of tralokinumab is  Based on the available data, tralokinumab has a favorable
Management informed by a variety of sources, including nonclinical safety profile and would be acceptable for approval for

toxicology, safety pharmacology studies, and early phase
clinical studies. The safety assessment for the intended
population of AD subjects is based primarily on the Phase 3
trials.
No deaths were reported during the initial treatment,
maintenance, or open-label treatment periods in trial
ECZTRA-1, ECZTRA-2, or ECZTRA-3.
The safety database was adequate to assess risks and
outcomes. In five AD trials, 1964 subjects were treated with
subcutaneous injections of ®@ \vith or without
concomitant TCS. A total of 807 subjects was treated with
®@ for 21 year.
The most common adverse reactions were upper
respiratory infections, conjungivitis/keratitis, injection site
reactions, and eosinophilia.
In the clinical trials and the vaccine-response trial, the
incidence of ADA during the initial 16-week treatment period
was 1.4% for subjects treated with ®® 300 mg every
other week and 1.3% for subjects treated with placebo.
Neutralizing antibodies were seen in 0.1% of subjects
treated with ®@ and 0.2% of subjects treated with
placebo.
Across all trial periods, the ADA incidence for subjects who
received ®@ was 4.6%, of which 0.9% had persistent
ADA and 1.0% had neutralizing antibodies.
No clinically meaningful differences in the
pharmacokinetics, safety, or efficacy of tralokinumab-ldrm
were observed in patients who tested positive for
anti-tralokinumab-ldrm antibody (including neutralizing
antibodies).

licensure of this application upon succcessfully addressing
the defiiciencies regarding the needle protection issues
identified in the Center for Devices and Radiological Health
review and satisfaction of manufacturing inspection issues.
The safety database was adequate for comprehensive
safety assessment of tralokinumab for the proposed
indication, patient population, dosage regimen, and duration
of treatment.

Safety risks have not been identified that require risk
management beyond standard pharmacovigilance. A REMS
is not recommended for this application.

Due to the limited information regarding pregnancy impacts,
pregnancy registries will be recommended as postmarketing
requirements.

Abbreviations: AD, atopic dermatitis; ADA, antidrug antibodies;

®) @ tralokinumab; EASI-75, at least 75% reduction in Eczema Area and Severity Index score; ECZTRA, ECZema

TRAIlokinumab; IGA, Investigator's Global Assessment; NRS, humeric rating scale; REMS, risk evaluation and mitigation strategy; TCS, topical corticosteroids
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2.2. Conclusions Regarding Benefit-Risk

Review of the application supports an approval recommendation for BLA licensure from the nonclinical, clinical pharmacology,
clinical, and statistical review teams. Based upon review of all available efficacy and safety data, the benefits of tralokinumab clearly
outweigh the risks for treatment of moderate-to-severe AD in adult patients whose disease is not adequately controlled with topical
prescription therapies or when those therapies are not advisable.

However, the application did not contain sufficient information regarding needle safety performance of the product, and the
recommendation from the Center for Devices and Radiological Health review team is for a Complete Response to this application.

A Discipline review letter was conveyed on 2/11/2021 regarding the assessment of information submitted by the Applicant on the
adequacy of needle safety performance testing:

“Needle safety performance needs to be tested on the final finished combination product because the prefilled syringe, design
differences between your final finished combination product and currently marketed products, combination product
manufacturing and preconditioning would impact the performance and reliability. Failure of the needle safety device to
perform adequately may result in serious risks (accidental contaminated needle sticks). Provide testing demonstrating that
your final finished combination product needle safety performance (needle safety activation and lockout) can meet a
confidence and reliability of 95%/99% after aging of the device to the proposed shelf -life, drop testing and simulated shipping
per ASTM 4169-16 Standard Practice for Performance Testing of Shipping Containers and Systems sequentially.”

This issue was not able to be resolved during the review cycle despite several interactions with the Applicant and this deficiency is the
basis for the recommendation of a Complete Response for the application.

Prior to the PDUFA Goal date, the manufacturing site inspection assessments were completed, and OPQ concluded that the
Applicant had adequately addressed the deficiencies previously reported in Form FDA 483 for their manufacturing facility. :

“The Office of Pharmaceutical Quality (OPQ), CDER, recommended approval of STN 761180 for @@ manufactured by
LEO Pharma A/S following completion of assessment and the final determinations of compliance status of the ek
(tralokinumab-ldrm) drug substance manufacturing facility.

The prelicense inspection was conducted on 03/02 to 03/19/2021 at AstraZeneca Pharmaceuticals LP Frederick
Manufacturing Center (FEI 3002617771). A three-item FDA Form 483 was issued and the initial recommendation was
withhold. The final classification of the prelicense inspection was completed following the firm’s adequate response to
objectionable conditions. FDA assessment of the ability of these facilities to conduct manufacturing operations in compliance
with current good manufacturing practice was completed, and the final OPQ assessment supports approval of the
application.”
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1. Interdisciplinary Assessment

3. Introduction

LEO Pharma, Inc. seeks approval for licensure of tralokinumab for the treatment of adult patients
with moderate-to-severe atopic dermatitis (AD) whose disease is not adequately controlled with
topical prescription therapies or when those therapies are not advisable. Tralokinumab would be
the second systemic product (other than corticosteroids), after dupilumab, to be approved for the
treatment of moderate-to-severe AD. The Applicant conducted three Phase 3 pivotal trials to
demonstrate safety and superior efficacy of tralokinumab compared to placebo.

Tralokinumab belongs to the pharmacological class of immunomodulators/interleukin inhibitors.
Tralokinumab is a new molecular entity, first-in-class, fully human immunoglobulin G4 (IgG4)
monoclonal antibody that neutralizes interleukin (IL)-13 by inhibiting its interactions with I1L-13
receptors al and o2. Tralokinumab is proposed to be administered by subcutaneous (SC)
injection, with or without topical corticosteroids (TCS), at the recommended initial dose of

600 mg followed by 300 mg every 2 weeks (Q2W) (or every 4 weeks [Q4W] for patients who
achieve clear or almost clear skin after 16 weeks of treatment).

The review issues with potential impact on the approvability of tralokinumab identified by the
review team are summarized in Section 3.1.

3.1. Review Issue List

3.1.1. Key Review lIssues Relevant to Evaluation of
Benefit

3.1.1.1. Key Benefit Review Issue #1

e There were no substantive issues related to the amount, quality, or conclusions regarding
the treatment effect of tralokinumab in the studied population.

Dr. Lawrence Parish’s site had been terminated by the Applicant during the trial for
noncompliance. Due to concerns related to study conduct, potential unblinding, and data
integrity and reliability noted during the inspection of Dr. Parish’s site (in particular with regard
to the Week 16 Eczema Area and Severity Index [EASI] scores), a sensitivity analysis was
conducted on data from this site. This was the only site inspected for Protocol LP0162-1326, but
did not alter the conclusions regarding efficacy.
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3.1.2. Key Review lIssues Relevant to Evaluation of
Risk

3.1.2.1. Key Risk Review lIssue #1

e A Discipline review letter was conveyed on 2/11/2021 regarding the assessment of
information submitted by the Applicant regarding the adequacy of needle-safety
performance testing.

“Needle safety performance needs to be tested on the final finished combination product
because the prefilled syringe, design differences between your final finished combination
product and currently marketed products, combination product manufacturing and
preconditioning would impact the performance and reliability. Failure of the needle
safety device to perform adequately may result in serious risks (accidental contaminated
needle sticks). Provide testing demonstrating that your final finished combination
product needle safety performance (needle safety activation and lockout) can meet a
confidence and reliability of 95%/99% after aging of the device to the proposed shelf-life,
drop testing and simulated shipping per ASTM 4169-16 Standard Practice for
Performance Testing of Shipping Containers and Systems sequentially.”

This issue was not able to be resolved during the review cycle, and this deficiency is the basis for
the recommendation of a Complete Response for the application.

The OPQ, CDER, recommended approval of BLA 761180 for @9 manufactured by LEO
Pharma A/S, following the final determination of the compliance status of the e
(tralokinumab-Idrm) drug substance manufacturing facility. The prelicense inspection was
conducted from 3/3/2021 to 3/19/2021 at AstraZeneca Pharmaceuticals LP Frederick
Manufacturing Center (FEI 3002617771). A three-item FDA Form 483 was issued, and the
initial recommendation was withhold. The final classification of the prelicense inspection is
approval, following the Applicant’s adequate response to objectionable conditions.

3.2. Approach to the Review

Table 3 provides an overview of the clinical trials conducted to support the benefit-risk
assessment of tralokinumab for the treatment of moderate-to-severe AD in adult patients. These
comprised two identical Phase 3, placebo-controlled, 52-week monotherapy trials (ECZTRA-1
and ECZTRA-2) and one Phase 3, placebo-controlled, 32-week combination therapy with TCS
(ECZTRA-3).

The two Phase 2 trials that provided supportive evidence of safety and efficacy for tralokinumab
comprised a vaccine response trial (ECZTRA-5) and a dose-finding trial (D2213C00001). The
Applicant submitted additional supportive safety data from tralokinumab trials conducted in
healthy subjects and in patients with asthma, ulcerative colitis, and idiopathic pulmonary
fibrosis.
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Table 3. Clinical Trials Submitted in Support of Efficacy and/or Safety Determinations® for Tralokinumab

Number of
Primary and Subjects Number of
Trial Key Planned,; Centers
Identifier Trial Regimen (Number Secondary Actual and
(NCT#) Population Trial Design Treated), Duration Endpoints Randomized? Countries
ECZTRA-1 Adults (=18 Control type: Drug: Tralokinumab Primary: 780; 802 115 sites in
NCT03131648 years) with Placebo-controlled Dosage: 600 loading/  IGA 0/1 at five
moderate-to 300 maintenance mg Week 16 countries:
severe AD, Randomization: Number treated: 602 FRA, DEU,
candidates for 3:1 Duration:16 wk Secondary: JPN, ESP,
systemic EASI-75 at USA
therapy: Blinding: Week 16
- AD of 210% Double-blind
BSA
- EASI score Biomarkers:
212 Exploratory
at screening
and Innovative design features:
216 at baseline  PC period: Weeks 0-16.
- IGA score 23 Maintenance period/open-label
- WDP NRS period Weeks 16-52.
average score
24
ECZTRA-2 Same as in Control type: Drug: Tralokinumab Primary: 780/794 104 sites in
NCT03160885 ECZTRA-1 Placebo-controlled Dosage: 600 loading/  IGA 0/1 at nine
300 maintenance mg Week 16 countries:
Randomization: Number treated: 592 AUS, CAN,
31 Duration:16 wk Secondary: DNK, GBR,
EASI-75 at ITA, KOR,
Blinding: Week 16 POL, RUS,
Double-blind USA
Biomarkers:

Exploratory

Innovative design features:

PC period: Weeks 0-16.
Maintenance period/open-label
period Weeks 16-52.
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Number of
Primary and Subjects Number of
Trial Key Planned,; Centers
Identifier Trial Regimen (Number Secondary Actual and
(NCT#) Population Trial Design Treated), Duration Endpoints Randomized? Countries
ECZTRA-3 Same as in Control type: Drug: Tralokinumab Primary: 369/380 65 sites in
NCT03363854 ECZTRA-1, -2 Placebo-controlled Dosage: 600 IGA 0/1 at eight
loading/300 Week 16 countries:
Randomization: maintenance mg BEL, CAN,
2:1 Number treated: 378 Secondary: DEU, NLD,
Duration:16 wk EASI-75 at POL, ESP,
Blinding: Week 16 GBR, USA
Double-blind
Biomarkers:
Exploratory
Innovative design features:
PC period Weeks 0-16
Continuation period
Weeks 16-32
ECZTRA-5 Adults (18-54 Control type: Drug: Primary: 200/215 46 sites in
NCT03562377 years) with Placebo-controlled Tralokinumab Positive two
moderate-to- Dosage: 600 antitetanus countries:
severe AD, Randomization: loading/300 response at CAN and
candidates for 11 maintenance mg Week 16 USA
systemic Number treated: 107
therapy: Blinding: Duration:16 wk Positive
- AD of 210% Double-blind meningococcal
BSA response at
(SCORAD) Biomarkers: Week 16
- EASI score Exploratory
212 Secondary:
at screening Innovative design features: Click or tap

and
216 at baseline
- IGA score 23

One dose of Tdap and

Meningococcal vaccines IM at

Week 12 for evaluation of
primary endpoints

here to enter
text.
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Number of
Primary and Subjects Number of

Trial Key Planned,; Centers
Identifier Trial Regimen (Number Secondary Actual and
(NCT#) Population Trial Design Treated), Duration Endpoints Randomized? Countries
D2213C00001 Adults (18-75 Control type: Drug: Primary: 184/204 55 sites in 6
NCT02347176 years) with Placebo-controlled Tralokinumab Absolute Countries:

moderate-to Dosage: 45, 150, change from AUS, DEU,

severe AD: Randomization: 300 mg baseline in JPN, POL,

- AD of 210% 1:1:1:1 Number treated: 153 EASI at CAN, USA

BSA (EASI) Duration: 12 wk Week 12

- EASI score Blinding:

212 Double-blind Percentage of

- SCORAD 225 subjects

- IGA score 23 Biomarkers: achieving IGA

Exploratory

Innovative design features:
Dose-finding, combination

therapy

0 (clear) or 1
(almost clear)
and at least a
2-grade
reduction from
baseline at
Week 12

Source: Clinical Study Report and adsl.xpt; BLA Module 2.7.6, Table 2.
! Includes all submitted clinical trials, even if not reviewed in-depth, except for Phase 1 and pharmacokinetic studies.

2 1f no randomization, replace with Actual Enrolled
Abbreviations: AD, atopic dermatitis; AUS, Australia; BEL, Belgium; BID, twice daily; BSA, body surface area; CAN, Canada; CTR, clinical trial report; DB, double-blind; DEU,
Germany; DNK, Denmark; EASI, Eczema Area and Severity Index; ECZTRA, ECZema TRAlokinumab; ESP, Spain; F, female; FSFV, first subject first visit; GBR, Great Britain; IGA,
Investigator's Global Assessment; IM, intramuscularly; IMP, investigational medicinal product; ITA, Italy; KOR, Republic of Korea; JPN, Japan; LSLV, last subject last visit; LTE, long-
term extension study; M, male; MC, multicenter; N, number of subjects; NA, not applicable; NCT, National Clinical Trials Registry; NLD, The Netherlands; NRS, numeric rating scale;
OL, open-label; PC, placebo-controlled; PG, parallel group; POL, Poland; Q2W, treatment every 2 weeks; R, randomized; RUS, Russia; Q4W, treatment every 4 weeks; SC,
subcutaneous injection; SCORAD, Scoring of Atopic Dermatitis; TCS, topical corticosteroid(s); Tdap, combined tetanus, diphtheria, and acellular pertussis vaccine; USA, United States
of America; WDP, Worst Daily Pruritis
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4. Patient Experience Data

Secondary endpoints in ECZTRA-1, -2, and -3 included the following patient-reported outcome
assessments (Table 4) during the initial treatment periods from baseline to Week 16:

e Reduction of Worst Daily Pruritus numeric rating scale (NRS) score (weekly average) >4
points.
e Change in Scoring Atopic Dermatitis (SCORAD) score, includes both patient-reported

and |

nvestigator-reported assessments).

e Change in Dermatology Life Quality Index (DLQI) score.

Table 4. Patient Experience Data Submitted or Considered

Data Submitted in the Application

Check if
Submitted

Type of Data

Section Where Discussed,
if Applicable

Clinical outcome assessment data submitted in the application

oo

Patient-reported outcome

Observer-reported outcome
Clinician-reported outcome
Performance outcome

BLA submission, ISE
Section 3.2.2

Other patient experience data submitted in the application

0o

Patient-focused drug development meeting summary

Qualitative studies (e.g., individual patient/caregiver
interviews, focus group interviews, expert interviews, Delphi
Panel)

Observational survey studies

Natural history studies
Patient preference studies
Other: (please specify)

Oo0oooao

If no patient experience data were submitted by Applicant,

indicate here.

Data Consid

ered in the Assessment (But Not Submitted by Applicant)

Check if
Considered

Type of Data

Section Where Discussed,
if Applicable

O0O0Ooo

Perspectives shared at patient stakeholder meeting

Patient-focused drug development meeting summary report
Other stakeholder meeting summary report

Observational survey studies

Other: (please specify)

Externally Led PFDD
Meeting on Atopic
Dermatitis held at College
Park Marriott, Hyattsville,
MD on 9/23/2019

Abbreviations: BLA, biologics license application; ISE, integrated summary of effectiveness; MD, Maryland; PFDD, patient-focused
drug development
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5. Pharmacologic Activity, Pharmacokinetics,
and Clinical Pharmacology

5.1. Clinical Pharmacology Executive Summary

Tralokinumab is a fully human recombinant monoclonal antibody of the 1gG4 subclass that
specifically neutralizes the IL-13 cytokine by inhibiting its interaction with the I1L-13 receptors.
The Applicant is developing tralokinumab for the treatment of adult patients with moderate-to-
severe AD.

The to-be-marketed tralokinumab drug product is in a liquid formulation at a concentration of
150 mg/mL, supplied as a single-use prefilled syringe to deliver a dose of 150 mg in 1 mL of
solution. The same formulation/presentation was used in all clinical studies in this Biologics
License Application (BLA) submission and the Applicant has proposed the tralokinumab dosing
regimens by subcutaneous injection in adult patients with moderate-to-severe AD below:

e Aninitial dose of 600 mg (four 150 mg injections), followed by 300 mg (two 150 mg
injections) administered Q2W.

e A dosage of 300 mg Q4W may be considered for patients who achieve clear or almost
clear skin after 16 weeks of treatment.

This BLA submission consists of 11 clinical studies: 3 Phase 3 studies (ECZTRA-1, ECZTRA-2,
and ECZTRA-3), 2 Phase 2 studies (D2213C00001 and ECZTRA-5), and 2 Phase 1 studies
(MI-CP224 and CAT-354-0703) in patients with AD. In addition, two Phase 1 studies
(CAT-354-0401 and CAT-354-0602) and two Phase 2 studies (MI-CP199 and
CD-RI-CAT-354-1049) in patients with asthma.

The clinical pharmacology review focused on the Phase 1, 2, and 3 studies, which assessed the
efficacy, safety, and pharmacokinetics (PK) of tralokinumab with or without concomitant TCS in
healthy adult subjects or patients with moderate-to-severe AD, as well as population PK (popPK)
analyses and exposure-response analyses. The observed PK results and PK simulations in
relation to efficacy and safety were used to support the proposed dosing regimens in adult
patients with moderate-to-severe AD.

The key review findings with specific recommendations/comments are summarized in Table 5.
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Table 5. Key Review Issues

Review Issue

Recommendations and Comments

Pivotal or supportive
evidence of effectiveness

The efficacy of tralokinumab for the treatment of moderate-to-severe AD was established in three Phase 3 studies (ECZTRA-1,
ECZTRA-2, and ECZTRA-3). Exposure-response and PK-PD modeling for efficacy based on data from the Phase 3 studies
provide supportive evidence of effectiveness.

General dosing instructions

The proposed dosing regimen, an initial dose of 600 mg (four 150 mg injections) followed by 300 mg (two 150 mg injections)
administered every other week, is acceptable. Post 16 weeks of treatment, for patients of body weight <100 kg who achieve
clear or almost clear skin, a dosage of 300 mg every 4 weeks may be considered; whereas for patients of body weight >100 kg,
a dosage of 300 mg every other week may be considered.

Dosing in patient subgroups
(intrinsic and extrinsic

Dose individualization based on intrinsic or extrinsic factors is not recommended for the initial treatment from weeks 0 to 16;
however, post 16 weeks of treatment, for patients of body weight <100 kg who achieve clear or almost clear skin, a dosage of

factors) 300 mg every 4 weeks may be considered; whereas for patients of body weight >100 kg, a dosage of 300 mg every other week
may be considered.
Labeling The review team has specific content and formatting change recommendations.

Immunogenicity

Antibodies to tralokinumab were not associated with clinically relevant changes in serum tralokinumab concentrations and
reduced efficacy.

Abbreviations: AD, atopic dermatitis; ECZTRA, ECZema TRAlokinumab; PD, pharmacodynamic; PK, pharmacokinetic
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5.1.1. Recommendations

The Office of Clinical Pharmacology has reviewed the information contained in BLA 761180.
This BLA is approvable from a clinical pharmacology perspective.

5.1.2. Postmarketing Requirement and Commitments

Conduct a PK, safety and efficacy study in subjects 2 to <12 years of age to determine the dose
for the Phase 3 study in this population.

Conduct a PK, safety, and efficacy study in subjects 6 months to 2 years of age, with PK
assessment conducted early to support dosing.

5.2. Summary of Clinical Pharmacology
Assessment

5.2.1. Pharmacology and Clinical Pharmacokinetics

The PK of tralokinumab was evaluated in healthy subjects and in patients with AD and asthma.
A popPK analysis of tralokinumab was conducted using pooled PK data from 10 clinical studies
following intravenous (1V) or SC administration. Based on the popPK analysis, body weight was
identified as a statistically significant covariate, with steady-state exposure to tralokinumab
decreasing with increasing body weight (Table 6).

Table 6. Summary of General Clinical Pharmacology and Pharmacokinetics

Drug Information

Characteristic Pharmacologic Activity

Established Tralokinumab is an interleukin-13 (IL-13) antagonist.

pharmacologic

class

Mechanism of Tralokinumab is a human immunoglobulin G4 (IgG4) monoclonal antibody (mAb)
action that specifically binds to human interleukin-13 (IL-13) and inhibits its interaction with

IL-13 receptor a1 and a2 subunits (IL-13Ra1 and a2). IL-13 is a naturally occurring
cytokine of the type-2 immune response. Tralokinumab inhibits the bioactivity of
IL-13 by blocking its interaction with the IL-13Ra1/IL-4Ra receptor complex.
Tralokinumab inhibits IL-13—induced responses, including release of
proinflammatory cytokines, chemokines, and IgE.

Active moieties Tralokinumab

QT prolongation mAbs do not require a distinct QT assessment. No clinically relevant changes in
vital signs (diastolic blood pressure, systolic blood pressure, pulse rate) or
electrocardiogram (ECG) were observed, based on the evaluation of mean values,
potentially clinically significant values, and adverse events (AEs). No cardiac safety
concerns were observed, based on the centralized ECG evaluation by external
cardiovascular ECG experts in the ECZTRA studies.

General Information

Bioanalysis Tralokinumab concentrations in human serum were quantified using validated
enzyme-linked immunosorbent assay or Gyrolab® sandwich immunoassay
approach. These assays, along with related validation reports, were found to be
acceptable.
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Characteristic

Drug Information

Pharmacologic Activity

Healthy subjects
VS. patients

The pharmacokinetic properties of tralokinumab in healthy subjects were generally
similar to those in subjects with moderate-to-severe AD.

Drug exposure at
steady state
following the
therapeutic dosing
regimen (or single
dosage, if more
relevant for the
drug)

Parameter Meanzstandard deviation
AUCweeka-16 1577.96+529.21 ug day/mL
Tl/2 ®®

Cavg 113.5+31.3 pg/mL

Ctrough 99.7+42.4 pg/mL

Range of effective
dosage(s) or
exposure

For the primary endpoint, change from baseline in EASI score at Week 12, a
statistically significant reduction was observed for both tralokinumab 150 mg and
300 mg Q2W versus placebo, of which 300 mg demonstrated numerically greater
reduction than 150 mg, and with no clear safety-related dose-response pattern
identified. As such, the 300 mg Q2W dosage was selected and subsequently
demonstrated to be an effective dose in the Phase 3 clinical development.

Maximally tolerated

300 mg is the only dosage tested in ECZTRA studies. Maximally tolerated dosage

dosage or will be not be applicable.
exposure
Dosage PK of tralokinumab increased in an approximately dose-proportional manner as

proportionality

assessed by AUC and Cmax, across the SC dose range evaluated (45 mg to 600 mg)

Accumulation

Based on popPK model simulations, the accumulation ratio of tralokinumab
(increase in Cmax from first dose to steady state) following multiple dosing without a
loading dose was predicted to be 2.86. Likewise, the accumulation ratio following
multiple dosing with a loading dose was predicted to be 1.43.

Time to achieve
steady-state

Following 300 mg Q2W dosing (with a 600 mg loading dose), steady state was
reached by Week 6, based on the popPK model.

Bridge between to-
be-marketed and
clinical trial
formulations

The to-be-marketed tralokinumab drug product is in a liquid formulation at a
concentration of 150 mg/mL, supplied as a single-use prefilled syringe to deliver a
dose of 150 mg in 1 mL of solution. The same formulation/presentation was used in
all clinical studies in this BLA submission. Hence, a bridge between formulations
was not needed.

Absorption

Bioavailability

Tralokinumab was generally well absorbed following SC administration with an
absolute bioavailability of 76% based on the popPK analysis.

Tmax 5-8 days
Food effect This product is administered via subcutaneous injection. Effect of food will not be
(fed/fasted) applicable.

geometric least
square mean and
90% ClI

Distribution

Volume of
distribution

A volume of distribution for tralokinumab of approximately 4.2 L was estimated by
popPK analysis.

Plasma protein
binding

N/A

Drug as substrate
of transporters

Role of transporters was not assessed for this mAb product.

Elimination
Mass balance N/A
results
Clearance Systemic clearance was estimated to be 0.149 L/day following IV administration.
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Characteristic

Drug Information

Pharmacologic Activity

Half-life Elimination half-life of tralokinumab is estimated to be 3 weeks.
Metabolic Tralokinumab is expected to be metabolized into small peptides by catabolic
pathway(s) pathways.

Primary excretion
pathways (%
dosage)

Nonspecific (not target-mediated) elimination by the reticuloendothelial system is
expected.

Intrinsic Factors and Specific Populations

Body weight

The exposure of tralokinumab decreases with increasing body weight. After a

300 mg dose every 4 weeks, the median tralokinumab exposure (AUC) of subjects
of body weight >100 kg is expected to be 46% lower than that of subjects weighing
<100 kg. Hence, post 16 weeks of treatment, for patients of body weight <100 kg
who achieve clear or almost clear skin, a dosage of 300 mg every 4 weeks may be
considered; whereas for patients of body weight >100 kg, a dosage of 300 mg Q2W
may be considered.

Age

Based on the popPK model, age-based dosage adjustment is not needed.

Renal impairment

Based on popPK data, no clinically significant differences in the pharmacokinetics of
tralokinumab were observed based on mild-to-moderate renal impairment. The
effect of severe renal impairment on the pharmacokinetics of tralokinumab is
unknown.

Hepatic impairment

Based on popPK data, no clinically significant differences in the pharmacokinetics of
tralokinumab were observed based on mild hepatic impairment. The effect of
moderate-to-severe hepatic impairment on the pharmacokinetics of tralokinumab is
unknown.

Drug Interaction Liability (Drug as Perpetrator)

Inhibition/induction
of metabolism

The impact of tralokinumab on cytochrome P450 (CYP450) enzyme activity has not
been studied. A clinical drug interaction study (LP0162-1342) is currently ongoing to
evaluate the potential effects of tralokinumab on the PK of selected CYP450
substrates in adult patients with moderate-to-severe AD. The Applicant plans to
submit the results of this study as a supplement to the BLA in future.

Inhibition/induction
of transporter

The impact of tralokinumab as a transporter inhibitor and inducer has not been
studied and not considered necessary.

systems
Immunogenicity (if Applicable)
Bioanalysis ADA in serum was assessed with an ADA assay using a three-tiered testing
approach consisting of validated screening, confirmatory, and titering steps. In the
ECZTRA (Phase 3 in AD) and STRATOS (Phase 3 in asthma) studies, serum
samples with confirmed positive ADA were also tested for nAb using an nAb assay.
Incidence In the ECZTRA studies, the ADA incidence was similar in subjects treated with

tralokinumab (1.4%) and placebo (1.3%) during the initial 16-week treatment period.
Furthermore, only 0.1% of tralokinumab-treated subjects and 0.2% of placebo-
treated subjects had treatment-emergent nAb during the initial 16 weeks of
treatment. In addition, the ADA and nAb incidence after 16 weeks of treatment was
low and similar for tralokinumab and placebo, confirming the low immunogenicity
potential of tralokinumab.

Clinical impact

No distinct pattern of AEs was found in subjects who were positive for ADA or nAb,
and no increased risk of anaphylaxis, serious allergic reactions, immune-complex
disease, serum sickness, or serum sickness-like reactions was identified in the ADA
ECZTRA analysis set. There was generally no indication of any impact of ADA or
nAb on PK or efficacy.

Abbreviations: AD, atopic dermatitis; ADA, antidrug antibody; AUC, area under the concentration—time curve; BLA, biologics license
application; Cayg, average concentration; Cmax, maximum concentration; Cyough, trough concentration; EASI, Eczema Area and
Severity Index; ECZTRA, ECZema TRAIlokinumab; NA, not applicable; nAb, neutralizing antibody; PK, pharmacokinetics; popPK,
population PK; Q2W, every 2 weeks; SC, subcutaneous; Ty, terminal half-life
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5.2.2. Clinical Pharmacology Questions

Does the Clinical Pharmacology Program Provide Supportive Evidence of
Effectiveness?

Yes. The overall Phase 3 efficacy results provide evidence that tralokinumab is effective for the
treatment of adult patients with moderate-to-severe AD. The exposure-response relationships for

Investigator’s Global Assessment (IGA) 0/1 and EASI-75 provide supportive evidence of
effectiveness.

Dose-Response for Efficacy in Phase 3 Studies

Because only one dose was studied in the Phase 3 trials, a dose-response analysis cannot be
conducted. The efficacy results from the Phase 3 trials are summarized in Section 6.

Exposure-Response for Efficacy

Positive exposure-response relationships were observed for efficacy in terms of EASI-75 and
IGA 0/1 at Week 16 based on the logistic regression analyses conducted by the reviewer utilizing
data from the pivotal Phase 3 studies (Figure 1), which suggest that potentially efficacy could
further improve with higher exposure (or higher dose). However, given that the exposure-
response analyses were based on data with a single dose level, the observed exposure-response
relationships could be confounded and should be interpreted with caution.

Figure 1. Logistic Regression Relating Probability of Achieving EASI-75 (Left) and IGA (0,1) (Right)
With Tralokinumab Trough Concentration at Week 16 in Patients With Moderate-to-Severe AD

[==] Predicted Mean (95% CI) Probability [==] Predicted Mean (95% CI) Probability
1.00 1.00
[fe] -
= |
2 2
g 0.757] © 0.75™]
(=)] ()]
£ £
3 2
'_LE) 0 50— F=1.83e-05 _gS 0.50— P=2.92e-05
(v} m
= Z
3 g
-g 0.25 -g 0.25
[+ o
0.00 0.00
Q4_ [ ———————es sms .. Q4_ =& sme - e
Q3 ] = Q3 ] =
Q2" = Q2" o
Q1 e a————— Q1 — o+
| 1 1 1 1 1
100 200 300 100 200 300
Conc at week 16 (ug/mL) Conc at week 16 (ug/mL)

Source: Reviewer’s analysis.

Mean regression line—black, confidence area around regression line—grey. The p-value represents the statistical significance of
the inclination of the regression line. Means of response variables (black circles) and confidence intervals (black vertical lines)
around the means are presented in the figures by quartile of exposure.

Abbreviations: AD, atopic dermatitis; conc, concentration; EASI-75, at least 75% reduction in Eczema Area and Severity Index
score; IGA, Investigator's Global Assessment
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Is the Proposed Doing Regimen Appropriate for the General Patient
Population for Which the Indication is Being Sought?

The Applicant proposed a dosing regimen of 300 mg Q2W following a loading dose of 600 mg
for the initial treatment (Weeks 0 to16), and the Agency proposed 300 mg Q2W for subjects of
body weight >100 kg as well as 300 mg Q4W for subjects of body weight <100 kg at the
maintenance treatment stage (post Week 16). These appear appropriate for the general patient
population for which the indication is being sought.

Phase 3 Dose Selection

The Applicant conducted a Phase 2b (D2213C00001) trial to evaluate three SC doses of
tralokinumab, namely 45 mg, 150 mg, and 300 mg (Q2W), versus placebo in adults with
moderate-to-severe AD. Although all three doses were efficacious and had similar acceptable
safety profiles, the 300 mg dose demonstrated numerically higher efficacy and a lack of a safety-
related dose-response, and was therefore selected for continued Phase 3 development.

Dose-Response for Efficacy in Phase 3 Studies

In the Phase 3 studies, ECZTRA-1, -2, and -3, a dose-response relationship for efficacy was
observed for IGA 0/1 and EASI-75 at Week 16. In addition, all primary and secondary endpoints
at Week 16 were met (Section 6.2.5.1, Table 17). Therefore, superiority of tralokinumab Q2W
over placebo was demonstrated, both when tralokinumab was used as monotherapy (ECZTRA-1
and -2) and in combination with TCS (ECZTRA-3). See Section 6 for the clinical and
biostatistics evaluation and details of the design and results of the Phase 3 studies.

The observed positive exposure-efficacy relationships support the proposed dosing regimen of
300 mg Q2W, the highest dose level tested in clinical efficacy trials (Figure 1).

Impact of Loading Dose

A loading dose of 600 mg was administered in the Phase 3 studies to enable systemic
concentrations of tralokinumab to reach steady state more rapidly. Based on the popPK
simulations, steady state (90% of steady state) was reached at Week 6 with a loading dose and at
Week 10 without a loading dose (Figure 2). Furthermore, serum concentrations after a 600 mg
loading dose were predicted not to exceed those at steady state for tralokinumab 300 mg Q2W in
subjects with AD, which was confirmed by the observed trough concentrations of tralokinumab
after the loading dose in ECZTRA-1, -2, and -3.
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Figure 2. Pharmacokinetic Simulation of Typical Population Values for Tralokinumab Serum
Concentration With and Without a Loading Dose
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Source: Panel 19. 2.7.2 Summary of Clinical Pharmacology.

Dosing Regimen in the Maintenance Treatment Period

Further evaluation of tralokinumab 300 mg Q4W from Week 16 onwards in ECZTRA-1, -2, and
-3 was conducted to establish whether less frequent dosing of tralokinumab is sufficient for long-
term maintenance of efficacy. The improvements in the extent and severity of AD skin lesions
observed after 16 weeks of tralokinumab treatment were maintained at Week 52 in more than
half of the applicable responders with both the Q2W and the Q4W monotherapy dosing regimens
as compared to placebo, indicating a sustained clinical response to tralokinumab beyond

Week 16 in the maintenance treatment. See Section 6 for Clinical and Biostatistics evaluation
and details of the study design and results of the Phase 3 studies.

Additional popPK simulations were conducted to demonstrate that in the maintenance treatment,
maintaining a dosage of 300 mg Q2W is recommended for subjects of body weight >100 kg,
whereas a dosage of 300 mg Q4W for subjects of body weight <100 kg may be considered
(Figure 4). See the responses to the question below for details.

Safety Considerations

Based on an evaluation of the AE summaries (overall incidence, event number/rate, causality,
severity, and seriousness) and the AE distribution by system organ class (SOC) and preferred
term (PT) in the initial treatment period (monotherapy pool), there were no clear differences in
the safety profile of tralokinumab across body weight categories at the dosing regimen of 300 mg
Q2W in the initial treatment period. Furthermore, the types and rates of AEs and SAEs were
comparable across the treatment groups. See Section 7 for additional safety information. There
was generally no indication of an impact of antidrug antibodies (ADA) or nAb on PK or
efficacy.
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Overall, the proposed dosing regimen is supported by the efficacy and safety results in pivotal
Phase 3 studies. Refer to Sections 6 and 7 for Clinical and Biostatistics evaluation and details.

Is an Alternative Dosing Regimen or Management Strategy Required for
Subpopulations Based on Intrinsic Patient Factors?

Subgroup analyses by body weight in Phase 3 studies did not indicate a significant efficacy
difference at Week 16 between light and heavy subjects, although significantly lower exposures
were observed in subjects of body weight >100 kg. Therefore, a dose adjustment based on body
weight is not recommended for the initial treatment from Weeks 0 to 16 at a dose of 300 mg
Q2W following a loading dose of 600 mg. However, based on the expected lower exposure in
heavy subjects, the potential positive exposure-efficacy relationship, and the limited observed
data in the maintenance phase (post 16 weeks of treatment), the dosing frequency should be
maintained at Q2W for subjects of >100 kg body weight, while for subjects of <100 kg body
weight, the dosing frequency may be changed to Q4W.

Effect of Body Weight on PK

Based on the established tralokinumab popPK model, body weight was identified as a significant
covariate that influences tralokinumab exposure in adult patients with moderate-to-severe AD.
The exposure of tralokinumab decreases with increasing body weight (Figure 3). PopPK model-
based simulations were conducted to investigate the tralokinumab PK profiles for subjects with
typical body weights at varying dosing regimens (Eigure 4). The tralokinumab exposure (area
under the concentration-time curve [AUC]) of a typical subject with a body weight of 111 kg,
which represents subjects weighing >100 kg, is expected to be 1.46-fold lower than that of a
typical subject with a body weight of 72 kg, which represents subjects weighing <100 kg. As
such, post 16 weeks of treatment, maintaining a dosage of 300 mg Q2W is recommended for
subjects of body weight >100 kg. The resulting AUC of a subject with a typical high body
weight of 111 kg following 300 mg Q2W is expected to be 1.37-fold higher than that of a subject
with a typical low body weight of 72 kg following 300 mg Q4W. As such, post 16 weeks of
treatment, in subjects weighing >100 kg, the dosing frequency should be maintained at Q2W,
whereas in subjects weighing <100 kg, the dosing frequency should be changed to Q4W.
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Figure 3. AUCweek14-16 Versus Weight Quartile in ECZTRA Studies
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Source: Reviewer’s analysis to confirm Panel 15 in the Applicant’s Population Pharmacokinetics report.
Abbreviations: AUCweek14-16, area under the concentration—time curve from week 14 to 16; ECZTRA, ECZema TRAlokinumab;
Q, quarter
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Figure 4. Simulations of Tralokinumab PK for Subjects of Typical Bodyweight at Varying Dosing
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Source: Reviewer’s independent analysis.

Top: Simulations of the concentration—-time profiles of a typical subject (weight 111 kg, solid blue line) following tralokinumab 300 mg
Q2W for 52 weeks and another typical subject (weight 72 kg, yellow dashed line) with tralokinumab 300 mg Q2W for 16 weeks
followed by tralokinumab 300 mg Q4W until Week 52.

Bottom: Simulations of the concentration—time profile for a typical subject (weight 111 kg, solid blue line) and another typical subject

(weight 72 kg, yellow dashed line) dosed with tralokinumab 300 mg Q2W for 16 weeks followed by tralokinumab 300 mg Q4W until
Week 52.

Abbreviations: PK, pharmacokinetics; Q2W, every 2 weeks; Q4W, every 4 weeks
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Effect of Body Weight on Efficacy

Body weight was not identified to be a significant covariate impacting tralokinumab efficacy in
adult patients with moderate-to-severe AD in the pivotal Phase 3 studies. This was based on the
exposure-response (nonlinear mixed effect) analysis (model-predicted AUCo-w1s as the
independent variable and AEASI% as the response variable) and the logistic regression modeling
(observed Cirough at Week 16 as the independent variable and probability of patients achieving an
IGA 0/1 or EASI-75 as response variables).

A brief investigation was conducted by the statistical reviewer on efficacy differences stratified

by body weight category (Week 52 for ECZTRA-1, -2; Week 32 for ECZTRA-3) between the
Q2W and Q4W dosing regimens in the maintenance treatment. The results (Table 7) indicated
that subjects of body weight >100 kg showed numerically better efficacy with Q2W dosing
compared to Q4W dosing. Because the sample size of subjects of body weight >100 kg who
maintained a response at Week 52 was very small, the efficacy results for this subgroup are
considered exploratory and not fully reliable.

Table 7. Proportion of Subjects who Maintained a Response at Week 52 by Weight Category in the
Pivotal Phase 3 Studies (ECZTRA-1, ECZTRA-2, and ECZTRA-3)

ECZTRA 1
Tralokinumab | Tralokinumab
Q2W Q4w Placebo | Q2W - Placebo | Q4W - Placebo

IGA 0/1 N=39 N=36 N=19

<100 mg (N=35, 33, 17) 46% 41% 33% 11% 8%
>=100 mg (N=4, 3, 2) 100% 100% 100% 0% 0%
EASI 75 N=47 N=57 N=30

<100 mg (N=41, 54, 27) 58% 46% 30% 28% 16%
>=100 mg (N=6, 3, 3) 67% 100% 67% 0% 33%

Source: Statistical Reviewer's Analysis
! Maintenance analysis set (MAS) defined as all subjects who received tralokinumab in the initial treatment period
and who were re-randomized to maintenance treatment; subjects who were not exposed to maintenance treatment

were excluded.

Subjects who received rescue medication or were transferred to open-label treatment were considered non-

responders. Missing data at Week 52 were imputed using the non-responder imputation (NRI) method

ECZTRA 2
Tralokinumab | Tralokinumab
Q2w Q4w Placebo | Q2W - Placebo | Q4W - Placebo

IGA 0/1 N=54 N=49 N=28

<100 mg (N=49, 45, 25) 61% 47% 28% 33% 19%
>=100 mg (N=5, 4, 3) 40% 25% 0% 40% 25%
EASIT75 N=77 N=74 N=41

<100 mg (N=70, 67, 37) 57% 51% 24% 33% 27%
>=100 mg (N=7, 7, 4) 43% 0% 0% 43% 0%

Source: Statistical Reviewer's Analysis; Sites 423 and 435 from Trial ECZTRA 2 were NOT removed.
' Maintenance analysis set (MAS) defined as all subjects who received tralokinumab in the initial treatment period
and who were re-randomized to maintenance treatment; subjects who were not exposed to maintenance treatment

were excluded.

Subjects who received rescue medication or were transferred to open-label treatment were considered non-

responders. Missing data at Week 52 were imputed using the non-responder imputation (NRI) method
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ECZTRA 3
Tralokinumab Tralokinumab | Placebo
Q2W + TCS Q4W + TCS +TCS Q2W - Placebo | Q4W - Placebo
IGA 0/1 N=48 N=49 N=33
<100 mg (N=40, 44, 30) 90% 7% 63% 27% 14%
>=100 mg (N=8, 5, 3) 87% 80% 33% 54% 47%
EASI 75 N=67 N=65 N=40
<100 mg (N=55, 52, 35) 94% 90% 83% 11% 7%
>=100 mg (N=12, 7, 5) 83% 100% 40% 43% 60%

Source: Statistical Reviewer's Analysis; Site 818 was NOT removed.

! Continuation treatment analysis set was defined as all randomized subjects who did not withdraw from the trial
before or at the Week 16 visit and who were exposed to at least 1 dose of IMP in the continuation treatment period.
Missing data at Week 32 were imputed using the non-responder imputation (NRI) method.

Source: Statistical Reviewer’'s Analysis

Abbreviations: EASI75, at least 75% reduction in Eczema Area and Severity Index score; ECZTRA, ECZema TRAIlokinumab; IGA,
Investigator’'s Global Assessment; IMP, investigational medicinal product; Q2W, every 2 weeks; Q4W, every 4 weeks; TCS, topical
corticosteroids

What is the Overall Incidence of Immunogenicity to Tralokinumab? What is
the Impact of Immunogenicity on PK and Efficacy?

Immunogenicity Incidences for ADA and Neutralizing ADA

The immunogenicity data presented in this application suggest that tralokinumab treatment does
not increase the occurrence of immunogenicity. The rate of ADAs was low in all clinical studies
with tralokinumab. During the initial 16 weeks of treatment in the ECZTRA studies, the ADA
incidence was low in subjects treated with tralokinumab (1.4%) and few subjects had treatment-
emergent nAb (tralokinumab: 2/1,553 subjects, 0.1%. The ADA and nAb incidence after

16 weeks of treatment was low and similar for tralokinumab and placebo, confirming the low
immunogenicity of tralokinumab.

Immunogenicity Impact on PK

Overall, there was no apparent difference in the mean tralokinumab serum concentration
between ADA-positive and ADA-negative subjects initially randomized to tralokinumab in the
ADA ECZTRA analysis set during the initial treatment period (Figure 5). Therefore, based on
the mean tralokinumab serum concentrations, there was no indication of an overall impact of
ADA on the PK of tralokinumab.
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Figure 5. Tralokinumab Concentration of ADA-Positive and -Negative Subjects (Q2W, Initial

Treatment Period)
Tralokinumab Q2W: Boxplot
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Source: Office of Clinical Pharmacology Frontload analyst's analysis.
Abbreviations: ADA, antidrug antibody; Q2W, every 2 weeks

Immunogenicity Impact on Efficacy

The responder rates in ADA-positive and -negative subjects at Week 16 according to both
IGA 0/1 and EASI-75 indicated no apparent overall loss of efficacy due to the presence of ADA.
The same trend was observed for the open-label treatment period.

The mean reduction in the EASI score from baseline to Week 16 was similar for ADA-negative
and -positive subjects, further supporting that there was no impact of ADA on efficacy
(Figure 6). Similar trends were observed for the entire treatment period.
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Figure 6. Change in EASI by ADA Status, Initial Treatment Period: Monotherapy Pool

Tralokinumab Placebo
O 10
=
ey
@
7] o -{ ' " _ _
£ -10 i . 3 3 3
E T * i’" 4 . . '
=z — = -
2 20 =1 | |
(=1 )
= I
5 o
@
=]
3 40
B
B ADA positive: n=-20 ADA podiive: n-6
% -50 - ADA negalive: n-1130 ADA negalive: n-368

0 2 4 i 8 0 12 14 16 0 2 4 il 8 0 12 14 16

- ADA positive G ADA negative
All observed data ncluded. Descriptive Cls based on data from each separate visit
ADA: Anti-drug antibodies, EASE Bozema Area and Severity index, Ck Confidence interval.
ADA positive: At least one positive post-baseline ADA response during initial period.
ADA negatve: Al post-baseline ADA assessments negative during initial period.

Source: Panel 16. 5.3.5.3. Summary-Immunogenicity-isi-ada-ecztra.

No distinct pattern of AEs was found in subjects who were positive for ADA or nAb, and no
increased risk of anaphylaxis, serious allergic reactions, immune-complex disease, serum
sickness, or serum sickness-like reactions was identified in the ADA ECZTRA analysis set.
There was generally no indication of any impact of ADA or nAb on PK or efficacy. See
Section 6 for additional efficacy information.

Together, these results demonstrate a low immunogenic potential of tralokinumab and no
apparent impact on the clinical benefit-risk profile of this treatment.

Nonclinical Assessment of Potential Effectiveness

The nonclinical data support the potential effectiveness of tralokinumab based on the findings
described below. Refer to Section 111.13 for details.

Tralokinumab had a strong affinity for human IL-13, with an equilibrium dissociation constant
(Kp) of 58pM, and dose-dependently inhibited IL-13 from interacting with IL-13Ral and
IL-13Ra2. In vitro studies showed that tralokinumab inhibited the effects of human IL-13 in a
range of primary cell-based assays (e.g., TF-1 cell proliferation, expression of CD23 and
VCAM-1, release of eotaxin, eosinophil shaping and chemotaxis, and potentiation of Ca?*-
signaling histamine bronchial smooth-muscle contraction). In vivo, tralokinumab inhibited or
decreased the following responses involving 1L-13: eosinophil influx and/or airway
hyperresponsiveness, elevated serum IgE level, and the response to antigen in sensitized
cynomolgus monkeys.
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6. Assessment of Effectiveness

6.1. Dose and Dose Responsiveness

The Applicant conducted three Phase 3 trials, ECZTRA-1, ECZTRA-2, and ECZTRA-3.
ECZTRA-1 and ECZTRA-2 were monotherapy trials, whereas ECZTRA-3 was a combination
therapy trial that allowed the use of TCS.

The proposed dose was determined to be acceptable for approval.

6.2. Clinical Trials Intended to Demonstrate
Efficacy

6.2.1. Trial Design

ECZTRA-1 and ECZTRA-2

The monotherapy trials were two identically designed, randomized, multicenter, double-blind,
placebo-controlled, Phase 3 trials (ECZTRA-1 and ECZTRA-2) to evaluate the efficacy and
safety of tralokinumab monotherapy in adult subjects with moderate-to-severe atopic dermatitis
whose disease is not adequately controlled with topical prescription therapies or when those
therapies are not advisable.

Design schematics for the monotherapy trials are provided in Figure 7. The protocols specified
enrollment and randomization of approximately 780 subjects from approximately 130 sites at a
3:1 ratio to receive tralokinumab 300 mg (N=585) or placebo (N=195) Q2W. Randomization
was stratified by region (ECZTRA-1: North America, Europe and Japan; ECZTRA-2: North
America, Europe, Australia, and Asia) and baseline disease severity (IGA of 3 or 4).

The trials consisted of a screening period (2 to 6 weeks), a 16-week initial treatment period
(Week 0 to Week 16), a 36-week maintenance treatment period (Week 16 to Week 52), and a
16-week off-treatment safety follow-up period (Week 52 to Week 66). Subjects had clinic visits
at baseline, screening, and every other week thereafter until Week 52. A follow-up visit was
conducted at Week 66. At baseline (Day 0), each subject received four SC injections of 150 mg
tralokinumab or placebo, for a total loading dose of 600 mg. At subsequent visits, each subject
received two SC injections of 150 mg tralokinumab or placebo (Q2W), for a total dose of

300 mg. See Section 111.15 for a more complete description of the Phase 3 trials.

ECZTRA-3

ECZTRA-3 was a randomized, multicenter, double-blind, placebo-controlled, Phase 3 trial to
confirm the efficacy and safety of tralokinumab as adjunct therapy with TCS in adult subjects
with moderate-to-severe AD who are candidates for systemic therapy.

A trial design schematic is presented in Figure 8. The protocol specified enroliment and
randomization of approximately 369 subjects from approximately 70 sites in Europe and North
America at a 2:1 ratio to tralokinumab 300 mg+TCS (N=246) or placebo+TCS (N=123) Q2W.

31
Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180
tralokinumab injection, 150 mg/mL

Randomization was stratified by region (North America and Europe) and baseline disease
severity (IGA of 3 or 4).

The trial consisted of a screening period (2 to 6 weeks), a 16-week initial treatment period
(Week 0 to Week 16), a 16-week continuation treatment period (Week 16 to Week 32), and a
14-week off-treatment follow-up period for the assessment of safety (Week 32 to Week 46).
Subjects had clinic visits at baseline, screening, and every other week thereafter until Week 52.
A follow-up visit was conducted at Week 66. At baseline, each subject received four
subcutaneous injections of 150 mg tralokinumab or placebo, for a total loading dose of 600 mg.
At subsequent visits, each subject received two SC injections of 150 mg tralokinumab or placebo
(Q2W), for a total dose of 300 mg. See Section I11.15 for a more complete description of the
Phase 3 trials.
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Figure 7. Trial Design Schematic for the Monotherapy Trials—ECZTRA-1 and ECZTRA-2
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Source: Applicant’s Clinical Study Report for ECZTRA-1.

Abbreviations: EASI-75, at least 75% reduction in Eczema Area and Severity Index score;
ECZTRA, ECZema TRAlokinumab; IGA, Investigator's Global Assessment; no., number;
rando, randomization; TCS, topical corticosteroid; w, week
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Source: Applicant’s Clinical Study Report for ECZTRA-2.

Abbreviations: EASI-75, at least 75% reduction in Eczema Area and Severity Index score;
ECZTRA, ECZema TRAlokinumab; IGA, Investigator’s Global Assessment; no., number;
rando, randomization; TCS, topical corticosteroid; w, week
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Figure 8. Design Schematic for Combination Therapy Trial—ECZTRA-3
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Weeks from start of treatment

Source: Applicant’s Clinical Study Report for ECZTRA-3.

Abbreviations: AD, atopic dermatitis; EASI, Eczema Area and Severity Index; EASI-75, at least 75% reduction in EASI score;
ECZTRA, ECZema TRAlokinumab; IGA, Investigator's Global Assessment; no., number; Q2W, every 2 weeks; Q4W, every
4 weeks; rando, randomization; TCS, topical corticosteroid; w, week

6.2.2. Eligibility Criteria
The following were the key inclusion criteria for all three Phase 3 trials:

(1) Male or female 18 years or older.

(2) Diagnosis of AD as defined by established criteria (Hanifin 1980).

(3) Diagnosis of AD for at least 1 year.

(4) AD involvement of >10% of body surface area at screening and baseline.

(5) An Investigator’s Global Assessment (IGA) score of >3 at screening and at baseline; see
Table 8 for details on the IGA scale.

(6) An EASI score of >12 at screening and 16 at baseline; see Table 9 for details on the
calculation of EASI.

(7) A Worst Daily Pruritus NRS average score of >4 during the week prior to baseline.

(8) Applied a stable dose of emollient twice daily (or more, as needed) for at least 14 days
before randomization.

(9) Have a recent history (within 1 year before the screening visit) of inadequate response to
treatment with topical medications or for whom topical treatments are otherwise
medically inadvisable (e.g., due to important side effects or safety risks).
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Table 8. Investigator’'s Global Assessment (IGA) Scale

Score Disease severity Standard IGA scale IGA morphological descriptors
0 Clear No mflammatory sigus of atopic | No erythema and no elevation
dermatitis (papulation/infiltration).
TJust perceptible erythema, and Barely perceptible ervthema and/or
just perceptible minimal lesion elevation
1 Almost clear : S . S . .
papulation/infiltration (papulation/infiltration) that 1s not
widespread.
Mild erythema and mild Visibly detectable, light pink
2 Mild disease papulation/infiltration ervthema and very slight elevation
(papulation/infiltration).
Moderate erythema and moderate | Dull red. clearly distinguishable
. apulation/filtration erythema and clearly perceptible but
3 Moderate disease | PP ) ‘ . Y percep
not extensive elevation
(papulation/infiltration).
Severe erythema and severe Deep/dark red erythema, marked and
4 Severe disease papulatton/mfiltration extensive elevation
(papulation/infiltration).

Source: Applicant’s Clinical Study Reports for ECZTRA-1/ECZTRA-2.

Table 9. Eczema Area and Severity Index (EASI)

]

5 g

E =

= E 5 3 ¢ )

- z s 2 2 £ K] :
Body region =] = P = < z 7
Head/neck (SS + SS + SS + SS) X AS x0.1
Trunk (SS + SS + SS + S§) X AS x0.3
Upper extremities (S8 + S5+ S8 + S5 X AS x0.2
Lower extremities (S8 + S5+ 58 + S5 X AS x 0.4

The EASI score is the sum of the 4 body region scores
(range 0-72)

Severity score scale Area score scale
0 None/absent 0 0% affected area
1 Mild 1 1% to 9% affected area
2 Maoderate 2 10% to 29% affected area
3 Severe 3 30% to 49% affected area
Half-points (0.5: 1.5: 2.5) could also be 4 50% to 69% affected area
used. 5 70% to 89% affected area

6 90% to 100% affected area

Source: Applicant’s Clinical Study Reports for ECZTRA-1/ECZTRA-2.
Abbreviations: AS, area score; SS, severity score

Worst Daily Pruritus Numeric Rating Scale

Subjects assessed their worst itch severity over the past 24 hr using an 11-point NRS (Worst
Daily Pruritus NRS) with 0 indicating no itch and 10 indicating worst itch imaginable. Subjects
completed the Worst Daily Pruritus NRS as part of an eDiary each day in the morning from
Week -2 (visit 2) until Week 52 (Week 32 for ECZTRA-3).
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6.2.3. Endpoints
For all three Phase 3 trials, the protocols specified the following primary efficacy endpoints:

e Proportion of subjects with an IGA score of 0 (clear) or 1 (almost clear) (IGA 0/1) at
Week 16.

e Proportion of subjects with at least a 75% reduction in EASI score from baseline
(EASI-75) to Week 16.

The Agency noted in the advice letter dated 6/23/2017 that because IGA 0/1 and EASI-75 at
Week 16 are sequentially tested in the order listed above, the IGA 0/1 is considered to be the
primary endpoint and EASI-75 is considered a key secondary endpoint.

The protocols/Statistical Analysis Plans (SAPS) specified the following secondary efficacy
endpoints:

e Reduction of Worst Daily Pruritus NRS score (weekly average) >4 from baseline to
Week 16; the weekly average Worst Daily Pruritus NRS score was calculated only if at
least four daily assessments were available.

e Change in SCORAD from baseline to Week 16.

e Change in DLQI score from baseline to Week 16.

The protocols/SAPs also specified the following secondary maintenance endpoints:
e Monotherapy trials, ECZTRA-1 and ECZTRA-2:

— IGA 0/1 at Week 52 among subjects with an IGA score of 0/1 at Week 16 after initial
randomization to tralokinumab.

— EASI-75 at Week 52 among subjects with EASI-75 at Week 16 after initial
randomization to tralokinumab.

e Trial ECZTRA-3:

— IGA 0/1 at Week 32 among subjects with an IGA of 0/1 at Week 16 after initial
randomization to tralokinumab.

— EASI-75 at Week 32 among subjects with EASI-75 at Week 16 after initial
randomization to tralokinumab.

During the Pre-BLA meeting (meeting minutes dated 5/10/2019), the Applicant acknowledged
the Agency’s comments that formal testing during the maintenance period and testing for the
DLQI and SCORAD endpoints are not required because findings from these tests will not be
included in labeling. The Applicant clarified that such endpoints are intended for scientific
publication. Therefore, endpoints based on DLQI and SCORAD are not presented in this review,
and secondary maintenance endpoints are considered exploratory.

The protocols also specified additional secondary endpoints and other endpoints and other
maintenance endpoints. However, such endpoints are not included in the multiplicity testing
strategy, and therefore, are not presented in this review.

36
Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180
tralokinumab injection, 150 mg/mL

6.2.4. Statistical Analysis Plan

Analysis Populations

The primary analysis population specified in the SAPs is the full analysis set, defined as all
randomized subjects who were exposed to the investigational medicinal product (IMP).

The protocols/SAPs also specified supportive analyses using the per-protocol set, defined to
exclude subjects from the full analysis set for whom any of the following conditions apply:

e Receive no treatment with the IMP.

e Provide no efficacy data following start of treatment.

e Are known to have taken the wrong IMP throughout the initial treatment period of the
trial.

e Do not fulfill the disease-defining inclusion criteria (#2, #4 to #6 in Section 6.2.2).

A maintenance analysis set (referred to as continuation treatment analysis set for ECZTRA-3)
was defined in the protocols as all subjects who receive tralokinumab in the initial treatment
period and who are rerandomized to maintenance/continuation treatment. Subjects who were not
exposed to maintenance/continuation treatment were excluded from the maintenance/
continuation treatment analysis set, according to the SAPs.

Estimands

The following three estimands were defined in the protocols/SAPs for the analysis of the primary
and binary secondary endpoints. These estimands incorporated two main types of intercurrent
events that influenced how the treatment effects were estimated: initiation of rescue medication
and permanent discontinuation of IMP.

e Primary estimand, composite: Treatment difference in response rates of IGA 0/1 and
EASI-75 after 16 weeks achieved without rescue medication, regardless of treatment
discontinuation.

e Secondary estimand, hypothetical: Treatment difference in response rates of IGA 0/1 and
EASI-75 after 16 weeks if all subjects adhered to the treatment regimen in the sense that
they did not discontinue IMP permanently and no rescue medication was made available
before Week 16.

e Tertiary estimand, treatment policy: Treatment difference in response rate after 16 weeks
regardless of rescue medication and treatment discontinuation.

Analysis Methods for the Primary and Binary Secondary Endpoints

The protocols/SAPs specified analyzing the primary endpoints (i.e., IGA 0/1 and EASI-75) and
the binary secondary endpoint based on Worst Daily Pruritus NRS using the Cochran—-Mantel-
Haenszel test stratified by region (ECZTRA-1: North America, Europe, and Japan; ECZTRA-2:
North America, Europe, Australia, and Asia) and disease severity (baseline IGA of 3 or 4).
Analyses for the primary and tertiary estimands used the full analysis set. For the analysis of the
secondary estimand, the Applicant stated that “data collected after permanent discontinuation of
IMP or after initiation of rescue medication are not applied in the analysis.”
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The analysis of the primary estimand was repeated based on the per protocol analysis set.
According to the SAPs, the weekly average of Worst Daily Pruritus NRS was calculated only if
at least four assessments were available.

Multiplicity Adjustment Strateqy

The overall type-1 error rate was controlled for the primary analyses of the primary estimands
for the primary and secondary endpoints for the initial and maintenance treatment periods using
the testing procedure outlined in Figure 9.

Figure 9. Testing Procedure (United States Submission)

ECZTRA-1 and ECZTRA-2 ECZTRA-3
IGAOTatWeek 16 | Primary endpoint IGA 0/1 at Week 16 Primary endpoint
| 5% " l
D ——— Y ]
EASI75 at Week 16 Primary endpoint 4 .
IS% EASI7S at Week 16 | Primary endpoint
Prunitus at Week 16 Secondary endpoint l 5%
Pruritus at Week 16 Secondary endpoint
Maintenance L )

endpoints
5%
1. IGA 0/1 at Week 52 between

Secondary 2W and Placebo -
endpoints W i + SCORAD at Week 16
1% | 2. EASIT75 at Week 52 between Secondary endpoints
[- SCORAD at Week 16 }Z 2W and Placebo » DLOQI at Week 16
* DLQI at Week 16 3. IGA 0/1 at Week 52 between . -
1% Q4W and Placebo Multiphicaty adjustment
Multiplicity adjustment using the Holm method
using the Holm method EASIT7S at Week 52 between

4.
\ Q4W and Placebo

Multiplscity adjustment
using sequential testing
Source: Applicant’s Statistical Analysis Plans for ECZTRA-1, ECZTRA-2, and ECZTRA-3.
Arrows indicate order of testing when superiority is shown for all endpoints within a box.
Abbreviations: DLQI, Dermatology Life Quality Index; EASI-75, at least 75% reduction in Eczema Area and Severity Index score;
IGA, Investigator's Global Assessment; Q2W, every 2 weeks; Q4W, every 4 weeks; SCORAD, scoring atopic dermatitis

Analysis Methods for the Maintenance Endpoints (Monotherapy Trials ECZTRA-1 and 2)

For the two dichotomous maintenance endpoints, IGA 0/1 and EASI-75 at Week 52, an adapted
version of the primary estimand (composite estimand) for the primary endpoints was considered:

e Treatment difference in response rates of IGA 0/1 and EASI-75 after 52 weeks achieved
without rescue medication and without transfer to open-label treatment.

The adapted estimand takes into account that subjects were actively discontinued from the
treatment randomized at Week 16 throughout the maintenance period and transferred to the
open-label tralokinumab arm if they met the prespecified treatment failure criteria described in
Section 111.15.
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Methods for Handling the Missing Data

Table 10 summarizes the protocol/SAP-specified methods for handling missing data in the analysis of
the primary and binary secondary endpoints.
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Table 10. Methods for Handling the Missing Data for the Primary and Binary Secondary Endpoints

Estimand Primary Analysis Sensitivity Analyses
Primary NRI (subjects who received rescue medication prior to Sensitivity analysis 1: All subjects who have permanently discontinued IMP
estimand, Week 16 and subjects who did not attend the Week 16 visit but prior to Week 16 were imputed as nonresponders, even if no rescue
composite did not receive rescue medication prior to Week 16 were medication had been used.

considered nonresponders) Sensitivity analysis 2: Same as primary analysis, with the exception that

missing data at Week 16 was imputed using LOCF rather than nonresponder
imputation for subjects who did not receive rescue medication and did not
withdraw due to an AE or lack of efficacy.
Sensitivity analysis 3: A tipping point analysis using Ml:
Subjects who, prior to the Week 16 visit, had received rescue medication
were considered nonresponders. Missing Week 16 response was imputed
from a Bernoulli distribution with varying parameter p for subjects in the
placebo group who did not use rescue medication. Subjects in the
tralokinumab group with missing Week 16 data were imputed as
nonresponders. Different percentages of placebo subjects were considered
responders for the different values of p. The tipping point is the value of p that
changed the conclusion from significant to nonsignificant.

The MI procedure included the following steps for each value of p=100
copies of the dataset will be generated (seed=11109925) and missing
Week 16 data imputed for subjects in the placebo arm from a Bernoulli
distribution with parameter p.

Secondary IGA 0/1: Ml of the underlying 5-point IGA values, using an MI of missing data at Week 16 using a pattern mixture model, where missing
estimand, ordinal logistic regression model with the effects of region, and data in the tralokinumab arm as well as the placebo arm will be imputed from
hypothetical baseline disease severity (IGA 3 or 4) as factors (100 datasets; observed data in the placebo arm (“using a so-called copy-reference

seed=11109925). In each group, intermittent missing values approach”). The protocols stated that “with this exemption, the stepwise
were imputed using LOCF to obtain a monotone missing data  multiple imputation procedure and subsequent analysis will be conducted in
pattern. the same way as specified for the primary analysis of the secondary
EASI-75 and pruritus NRS: MI of the underlying EASI/NRS  estimand.”
values, using an ANCOVA model with the effects of baseline
value as a covariate, and region and baseline disease severity
(IGA 3 or 4) as factors (100 datasets; seed=11109925).
Intermittent missing values were imputed in each group using
the MCMC method (100 datasets; seed=290997).
Tertiary MI within four groups, defined according to randomized NRI
estimand, treatment arm and whether subjects have permanently
treatment policy discontinued IMP prior to Week 16.
Source: Statistical Reviewer's table; excerpts from the Applicant’s protocols and statistical analysis plans.

Abbreviations: AE, adverse event; ANCOVA, analysis of covariance; EASI-75, at least 75% reduction in Eczema Area and Severity Index score; IGA, Investigator's Global Assessment; IMP,
investigational medicinal product; LOCF, last observation carried forward; MI, multiple imputation; MCMC, Markov chain Monte Carlo; NRI, nonresponder imputation; NRS, numeric rating scale

40
Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180
tralokinumab injection, 150 mg/mL

For the primary analysis of the maintenance endpoints in the monotherapy trials (ECZTRA-1
and -2), all subjects who, prior to Week 52, received rescue medication, and/or were transferred
to the open-label arm, were considered nonresponders. In addition, all subjects with missing
maintenance endpoint data at the Week 52 visit were also imputed as nonresponders. In a
sensitivity analysis, data missing at Week 52 for subjects who did not receive rescue medication,
did not transfer to open-label, and did not withdraw from the trial due to an adverse event (AE)
or lack of efficacy were imputed using last observation carried forward.

6.2.5. Results of Analyses

This section summarizes subject disposition, baseline demographics, and disease characteristics,
followed by primary and secondary efficacy results to support the efficacy of tralokinumab in
adult subjects with moderate-to-severe AD.

Due to several concerns about good clinical practices (GCP) noncompliance and data integrity,
the review team decided to exclude Sites 423, 435 (ECZTRA-2), and 818 (ECZTRA-3) from the
evaluations of safety and efficacy. More information regarding the removal of these sites from
the safety and efficacy evaluations is provided in Section [11.16. The review team otherwise
concluded that the conduct of the trials appears to be adequate and the data generated appears to
be acceptable to support the use of this product for the proposed indication.

Subject Disposition, Demographics, and Baseline Disease Characteristics

Trial ECZTRA-1 enrolled and randomized a total of 802 subjects; however, 2 subjects in each
arm were not dosed. Trial ECZTRA-2 enrolled and randomized a total of 772 subjects; however,
2 subjects in the tralokinumab Q2W arm were not dosed. Trial ECZTRA-3 enrolled and
randomized (and also dosed) a total of 368 subjects. The reasons for subjects not being dosed
include major protocol deviations, meeting exclusion criteria, withdrawing consent, and refusing
injection.

Table 11 presents the disposition of subjects during the initial treatment period (first 16 weeks)
of ECZTRA-1, ECZTRA-2, and ECZTRA-3. The discontinuation rates were generally similar
across the treatment arms within each trial; except for ECZTRA-2, in which the discontinuation
rate was slightly higher in the placebo arm.
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Table 11. Subject Disposition to Week 16—ECZTRA-1, ECZTRA-2, and ECZTRA-3 (FASY)

ECZTRA-1 ECZTRA-2 ECZTRA-3
Tralokinumab Tralokinumab Tralokinumab Placebo
Q2W Placebo Q2W Placebo Q2W+TCS +TCS
N=601 N=197 N=577 N=193 N=243 N=123
Parameter n (%) n (%) n (%) n (%) n (%) n (%)
Discontinued before
Week 16 51 (8) 18 (9) 32(6) 20(11) 17 (7) 6 (5)
Adverse event 12 (2) 6 (3) 7 (1) 4(2) 5(2) 1(1)
Lost to follow-up 11 (2) 2(1) 3(<1) 1(<1) 4(2) 0(0)
Withdrawal by
subject 9(1) 6 (3) 9(2) 4(2) 6(2) 1(1)
Lack of efficacy 6 (1) 2 (1) 5() 4(2) 1(<1) 1(2)
Other 13 (2) 21 8 (1) 7(4) 1(<1) 3(2
Completed Week 16 550 (91) 179 (90) 545 (94) 173 (89) 226 (93) 117 (95)
on treatment?
Assigned to
maintenance 185 (31) 29 (15) 219 (38) 27 (14) 224 (92) 117 (95)
treatment
Transferred to open-
label treatment 360 (60) 146 (73) 323 (56) 144 (74) N/A N/A
Discontinued at 11 (2) 42) 6 (1) 2 (1) 2 (1) 0(0)

Week 16

Source: Statistical Reviewer’s analysis; Sites 423, 435 (ECZTRA-2) and 818 (ECZTRA-3) were removed.

! FAS was defined as all randomized subjects who were dosed.

2 No permanent discontinuation of IMP before Week 16.

Abbreviations: ECZTRA, ECZema TRAlokinumab; FAS, full analysis set; N/A, not applicable; Q2W, every 2 weeks; TCS, topical
corticosteroids

Demographics for the three trials are presented in Table 12. Demographics were generally
balanced across the treatment arms within each trial. However, in ECZTRA-3, a slightly larger
proportion of males was randomized to the placebo arm compared to the tralokinumab arm, and
a larger proportion of white subjects was randomized to the tralokinumab arm compared to the
placebo arm. The demographics were similar across the three trials. The majority of the subjects
were male (approximately 60%) and white (approximately 70%). The mean age was

approximately 38 years.

Table 13 presents the baseline disease characteristics for all trials. The baseline disease
characteristics were generally balanced across the treatment arms. In general, approximately
equal proportions of subjects with an IGA score of 3 (moderate) and an IGA score of 4 (severe)
were enrolled in the three trials.
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Table 12. Demographics—Trials ECZTRA-1, ECZTRA-2, and ECZTRA-3 (FASY

ECZTRA-1 ECZTRA-2 ECZTRA-3
Tralokinumab Tralokinumab Tralokinumab Placebo
Q2w Placebo Q2w Placebo Q2W+TCS +TCS
Parameter (N=601) (N=197) (N=577) (N=193) N=243 N=123
Sex, n (%)
Male 350 (58%) 122 (62%) 347 (60%) 108 (56%) 120 (49%) 83 (67%)
Female 251 (42%) 75 (38%) 230 (40%) 85 (44%) 123 (51%) 40 (33%)
Age, years
Mean (standard deviation) 38.6 (13.7) 39.3 (15.3) 36.9 (14.7) 34.8 (14.0) 39.1(14.7) 37.5(14.8)
Median 37 36 34 29 37 34
Range 18-92 18-82 18-86 18-80 18-79 18-78
Age group (years), n (%)
18-64 572 (95%) 183 (93%) 548 (95%) 186 (96%) 231 (95%) 115 (94%)
65-84 28 (5%) 14 (7%) 28 (5%) 7 (4%) 12 (5%) 8 (6%)
=85 1 (<1%) 0 (0%) 1 (<1%) 0 (0%) 0 (0%) 0 (0%)
Race?, n (%)
White 424 (71%) 137 (70%) 370 (64%) 123 (64%) 194 (80%) 81 (66%)
Black or African American 41 (7%) 17 (9%) 31 (5%) 9 (5%) 22 (9%) 12 (10%)
American Indian or Alaska Native 1 (<1%) 0 (0%) 2 (<1%) 0 (0%) 0 (0%) 0 (0%)
Native Hawaiian or other Pacific Islander 5 (1%) 0 (0%) 1 (<1%) 0 (0%) 1 (<1%) 1 (1%)
Asian 120 (20%) 40 (20%) 154 (26%) 52 926%) 17 (7%) 24 (19%)
Other 8 (1%) 0 (0%) 19 (3%) 9 (5%) 9 (4%) 5 (4%)
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ECZTRA-1 ECZTRA-2 ECZTRA-3
Tralokinumab Tralokinumab Tralokinumab Placebo
Q2w Placebo Q2w Placebo Q2W+TCS +TCS
Parameter (N=601) (N=197) (N=577) (N=193) N=243 N=123
Country, n (%)
United States 149 (25%) 48 (24%) 110 (19%) 39 (20%) 62 (25%) 25 (20%)
Germany 199 (33%) 72 (36%) - - 42 (17%) 15 (12%)
France 84 (14%) 23 (12%) - - - -
Spain 73 (12%) 23 (12%) - - 12 (5%) 15 (12%)
Japan 96 (16%) 31 (16%) - - - -
Canada - - 146 (25%) 44 (23%) 34 (14%) 26 (21%)
Australia - - 90 (15%) 31 (15%)
Great Britain - - 53 (9%) 15 (8%) 21 (9%) 13 (11%)
Denmark - - 8 (1%) 2 (1%) - -
Italy - - 31 (5%) 10 (5%) - -
Poland - - 67 (12%) 27 (14%) 48 (20%) 19 (15%)
Russia - - 14 (2%) 5 (3%) - -
Korea - - 58 (10%) 20 (10%) - -
Belgium - - - - 15 (6%) 4 (3%)
The Netherlands - - - - 9 (4%) 6 (5%)

Source: Statistical Reviewer’s analysis; Sites 423, 435 (ECZTRA-2), and 818 (ECZTRA-3) were removed.

! FAS was defined as all randomized subjects who were dosed.

2 Missing race information for five subjects in Trial ECZTRA-1: two in the tralokinumab Q2W arm and two in the placebo arm.
Abbreviations: ECZTRA, ECZema TRAIlokinumab; FAS, full analysis set; Q2W, every 2 weeks; TCS, topical corticosteroids
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Table 13. Baseline Disease Characteristics—ECZTRA-1, ECZTRA-2, and ECZTRA-3 (FASY)

ECZTRA-1 ECZTRA-2 ECZTRA-3
Tralokinumab Tralokinumab Tralokinumab Placebo
Q2w Placebo Q2w Placebo Q2W+TCS +TCS
Characteristic (N=601) (N=197) (N=577) (N=193) (N=243) (N=123)
IGA Score
3, Moderate 296 (49%) 95 (48%) 296 (51%) 93 (48%) 127 (52%) 64 (52%)
4, Severe 305 (51%) 102 (52%) 281 (49%) 100 (51%) 116 (48%) 59 (48%)
EASI Score
Mean (SD) 32.2(13.7) 32.9(13.9) 32.4 (14.3) 33.1(13.8) 29.1(12.0) 30.4 (12.9)
Median 28.2 30.3 28.6 30.8 25.4 26.2
Range 16-72 16-70.8 15.4-72 16-72 15.8-68.4 16.1-72
Pruritus NRS
Mean (SD) 7.7 (1.4) 7.7 (1.4) 7.9 (1.5) 8.0 (1.3) 7.7 (1.5) 7.9 (1.5)
Median 7.9 7.9 8 8.1 8 8
Range 2.5-10 3-10 2.3-10 4-10 3-10 4.4-10
23 597 (99%) 195 (99%) 570 (99%) 192 (99%) 242 (100%) 126 (100%)
24 594 (99%) 194 (98%) 563 (98%) 192 (99%) 240 (99%) 123 (100%)
BSA
Mean (SD) 52.7 (24.1) 54.4 (25.5) 53.2 (25.4) 54.3 (24.6) 47.9 (23.6) 49.1(26.1)
Median 50 53 50 50 42 40
Range 10-100 10-100 10-100 11-100 11-100 12-100

Source: Statistical Reviewer’s analysis; Sites 423, 435 (ECZTRA-2), and 818 (ECZTRA-3) were removed.

1 FAS was defined as all randomized subjects who were dosed.

Abbreviations: BSA, body surface area; EASI, Eczema Area and Severity Index; ECZTRA, ECZema TRAlokinumab; FAS, full
analysis set; IGA, Investigator’s Global Assessment; NRS, numeric rating scale; Q2W, every 2 weeks; SD, standard deviation;
TCS, topical corticosteroids

Use of Rescue Medication

The use of rescue medication is summarized by treatment arm in Table 14 for the initial
treatment period. The use of rescue medication during the maintenance period is summarized in
Table 15 for the monotherapy trials (ECZTRA-1 and ECZTRA-2) and in Table 16 for the
combination therapy trial (ECZTRA-3).

In the initial treatment period, a higher proportion of subjects used rescue medication in the
placebo arm compared to the tralokinumab arm in the three pivotal trials. The proportion of
subjects who used rescue medication was slightly higher in ECZTRA-1 compared to ECZTRA-2
in both treatment arms. As expected, a much smaller proportion of subjects used rescue
medication in the combination therapy trial. Note that these subjects were considered as
nonresponders for the efficacy analyses at Week 16.

In the maintenance period, a higher proportion of subjects used rescue medication in the placebo
arm compared to the tralokinumab arm in the monotherapy trials. In the combination therapy
trial, all subjects in the tralokinumab Q2W arm who used rescue medication were nonresponders
at Week 16.
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Table 14. Rescue Medication During Initial Treatment Period—ECZTRA-1, ECZTRA-2, and
ECZTRA-3 (FASYH)

ECZTRA-1 ECZTRA-2 ECZTRA-3
Tralokinumab Tralokinumab Tralokinumab Placebo
Q2W Placebo Q2W Placebo Q2W+TCS +TCS
Medication (N=601) (N=197) (N=577) (N=193) (N=243) (N=123)
Any rescue medication 216 (36%) 92 (47%) 135 (23%) 89 (46%) 7 (3%) 13 (11%)

Source: Statistical Reviewer’s analysis; Sites 423, 435 (ECZTRA-2), and 818 (ECZTRA-3) were removed.

1 FAS was defined as all randomized subjects who were dosed.

Subjects from Site 818 were excluded from ECZTRA-3.

Abbreviations: ECZTRA, ECZema TRAIlokinumab; FAS, full analysis set; Q2W, every 2 weeks; TCS, topical corticosteroids

Table 15. Rescue Medication During Maintenance Period—ECZTRA-1 and ECZTRA-2 (MAS?)

ECZTRA-1 ECZTRA-2
Tralokinumab Tralokinumab
Q2w Q4w Placebo Q2w Q4W Placebo
Medication (N=68) (N=76) (N=35) (N=90) (N=84) (N=44)
Any rescue medication 20 (29%) 26 (34%) 15 (43%) 17 (19%) 20 (24%) 9 (20%)

Source: Statistical Reviewer’s analysis; Sites 423, 435 (ECZTRA-2) and 818 (ECZTRA-3) were removed.

1 MAS was defined as all subjects who received tralokinumab in the initial treatment period and who were rerandomized to
maintenance treatment. Subjects not exposed to maintenance treatment were excluded from the MAS.

Abbreviations: ECZTRA, ECZema TRAIlokinumab; MAS, maintenance analysis set; Q2W, every 2 weeks; Q4W, every 4 weeks

Table 16. Rescue Medication During Continuation Period—ECZTRA-3 (Continuation Treatment
Analysis Set?)

Tralokinumab Tralokinumab
Q2W+TCS Q4W+TCS Placebo+TCS
Medication (N=234) (N=66) (N=41)
Any rescue medication 15 (6%) 1 (1%) 1 (2%)

Source: Statistical Reviewer’s analysis; Sites 423, 435 (ECZTRA-2), and 818 (ECZTRA-3) were removed.

! Continuation treatment analysis set was defined as all subjects who received tralokinumab in the initial treatment period and who
were rerandomized to continuation treatment. Subjects who were not exposed to continuation treatment were excluded.
Abbreviations: ECZTRA, ECZema TRAIlokinumab; Q2W, every 2 weeks; Q4W, every 4 weeks; TCS, topical corticosteroids

Results for the Primary and Secondary Efficacy Endpoints During the Initial
Treatment Period

Table 17 presents the results for the primary and secondary efficacy endpoints at Week 16 for
ECZTRA-1 and ECZTRA-2. Table 18 lists the results for the primary and secondary efficacy
endpoints at Week 16 for ECZTRA-3. Tralokinumab was statistically superior to placebo for the
primary endpoint of IGA success (defined as scoring 0 or 1) at Week 16, as well as for the
secondary endpoints of EASI-75 and pruritus NRS (i.e., at least 4-point reduction from baseline
in Worst Daily Pruritus NRS score) at Week 16 in the three trials. Of note, a greater treatment
effect was observed in ECZTRA-2 compared to ECZTRA-1 for all endpoints. The results in the
per-protocol population (not shown herein) were similar to those in the intent-to-treat population.

The results in Table 17 and Table 18 do not include Sites 423, 435 (ECZTRA-2), and 818
(ECZTRA-3), as described above. However, the results with these sites included were similar to
those in Table 17 and Table 18 (see Table 68 and Table 69 in Section 111.16).

The statistical reviewer also summarized the results for the endpoint of EASI-90 at Week 16,
defined as at least 90% reduction from baseline, which are supportive of the results for primary
and secondary endpoints. EASI-90 was prespecified as an additional secondary endpoint and
was not included in the multiple testing procedure. Therefore, the results for such endpoint are
viewed as exploratory for this review (refer to Table 74 and Table 75 in Section 111.16).
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Table 17. Results for the Primary and Secondary Endpoints at Week 16—ECZTRA-1 and
ECZTRA-2 (FAS; Primary Analysis; Primary Estimand?)

ECZTRA-1 ECZTRA-2
Tralokinumab Tralokinumab
Q2w Placebo Q2w Placebo
Endpoint (N=601) (N=197) (N=577) (N=193)
IGA 0/1 (Primary) 95 (16%) 14 (7%) 123 (21%) 18 (9%)
Difference (95% CI) 9% (4%, 13%) 12% (7%, 17%)
P-Value 0.0017 <0.001
EASI-75 150 (25%) 25 (13%) 188 (33%) 19 (10%)
Difference (95% CI) 12% (7%, 18%) 22% (17%, 28%)
P-Value <0.001 <0.001
Worst Daily Pruritus NRS? 119/594 (20%) 20/194 (10%)| 141/563 (25%) 17/192 (9%)
Difference (95% CI) 10% (4%, 15%) 16% (11%, 21%)
P-Value 0.002 <0.001

Source: Statistical Reviewer’s analysis (same as Applicant’s analysis except for ECZTRA-2, which excluded Sites 423 and 435, and
ECZTRA-3, which excluded Site 818 in the above table).

! FAS was defined as all randomized subjects who were dosed: Subjects who received rescue medication considered
nonresponders; subjects with missing data at Week 16 imputed as nonresponders.

2 Reduction of Worst Daily Pruritus NRS score (weekly average) 24 from baseline to Week 16, among subjects with a baseline
score of 24,

Difference, 95% ClI, and p-value are based on the Cochran—-Mantel-Haenszel test stratified by region and baseline IGA score.
Abbreviations: Cl, confidence interval; EASI-75, at least 75% reduction in Eczema Area and Severity Index score; FAS, full analysis
set; IGA, Investigator's Global Assessment; NRS, numeric rating scale; Q2W, every 2 weeks

Table 18. Results for the Primary and Secondary Endpoints at Week 16—ECZTRA-3 (FAS; Primary
Analysis; Primary Estimand?)

Tralokinumab Placebo
Q2W+TCS +TCS
Endpoint (N=243) (N=123)
IGA 0/1 (Primary) 92 (38%) 33 (27%)
Difference (95% CI) 11% (1%, 21%)
P-Value 0.033
EASI-75 136 (56%) 45 (37%)
Difference (95% CI) 20% (9%, 30%)
P-Value <0.001
Worst Daily Pruritus NRS? 111/240 (46%) 43/123 (35%)
Difference (95% CI) 11% (1%, 22%)
P-Value 0.040

Source: Statistical Reviewer's analysis (same as Applicant’s analysis, except for Trial ECZTRA-2, which excluded Sites 423 and
435, and Trial ECZTRA-3, which excluded Site 818 in the above table).

1 FAS was defined as all randomized subjects who were dosed: Subjects who received rescue medication considered
nonresponders; subjects with missing data at Week 16 imputed as nonresponders.

2 Reduction of Worst Daily Pruritus NRS score (weekly average) 24 from baseline to Week 16, among subjects with baseline score

>
(I)Dfif?:rlence, 95% ClI, and p-value are based on the Cochran—Mantel-Haenszel test stratified by region and baseline IGA score.
Abbreviations: Cl, confidence interval; EASI-75, at least 75% reduction in Eczema Area and Severity Index score; FAS, full analysis
set; IGA, Investigator's Global Assessment; NRS, numeric rating scale; Q2W, every 2 weeks; TCS, topical corticosteroids
Overall, the proportion of subjects with missing data was relatively small. In ECZTRA-2, the
proportion of subjects with missing data at Week 16 (i.e., primary timepoint) was slightly larger
in the placebo arm compared to the tralokinumab arm; whereas in ECZTRA-3, the proportion of
subjects with missing data at Week 16 was slightly smaller in the placebo arm compared to the
tralokinumab arm. The proportion of subjects with missing data for Week 16 was slightly
smaller in ECZTRA-3 compared to ECZTRA-1 and ECZTRA-2 (see Table 70 in Section 111.16).
Table 71 to Table 73 in Section 111.16 present the results for the primary and secondary efficacy
endpoints in all three pivotal trials by the various imputation methods for each estimand. The
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results for all endpoints in consideration were similar across the primary analysis and the
sensitivity analyses for each estimand. For a detailed discussion of the results refer to
Section 111.16.

Based on the Applicant’s tipping-point analysis for the primary estimand, the result was no
longer statistically significant when assuming a placebo IGA 0/1 response in subjects without
rescue medication and with missing data at Week 16 of 99% in ECZTRA-1 and 71% in
ECZTRA-2. The tipping point was not met for IGA 0/1 in ECZTRA-3. The tipping point was not
met in for EASI-75 response in all three trials. Furthermore, the result was no longer statistically
significant when assuming a placebo worst pruritus NRS response in subjects without rescue
medication and with missing data at Week 16 of 42% in ECZTRA-1, 99.9% in ECZTRA-2, and
>8% in ECZTRA-3.

Refer to Section 111.16 for plots of the efficacy over time during the initial treatment period.

Results for the Secondary Efficacy Endpoints During the Maintenance Period

Monotherapy Trials (ECZTRA-1 and ECZTRA-2)

Week 16 tralokinumab responders were rerandomized in a 2:2:1 ratio to tralokinumab 300 mg
Q2W, tralokinumab 300 mg Q4W, or placebo maintenance regimens. Response was defined as
IGA of 0/1 or EASI-75. Randomization was stratified by region and IGA response at Week 16
(IGA 0/1 or IGA >1). Week 16 placebo responders continued to receive placebo Q2W in the
maintenance treatment period. For the disposition of subjects during the maintenance period see
Table 76 in Section 111.16.

Among the 218 subjects in the maintenance analysis set, defined as all subjects who received
tralokinumab in the initial treatment period and who were rerandomized to (and dosed with) a
maintenance regimen, 123 subjects were IGA 0/1 responders and 185 were EASI-75 responders
at Week 16 without receiving rescue medication during the initial treatment period. Table 19
presents the proportions of subjects who maintained IGA 0/1 and EASI-75 responses at

Week 52. During the Pre-BLA meeting on 05/01/2019, the Agency noted that formal statistical
testing against subjects rerandomized to placebo for maintenance is not meaningful, and
therefore, maintenance endpoints are considered exploratory. In ECZTRA-1, the proportion of
subjects who maintained their response (IGA 0/1 and EASI-75) was smaller in the tralokinumab
Q4W arm compared to the tralokinumab Q2W arm. In ECZTRA-2, the proportion of subjects
who maintained their response (IGA 0/1 and EASI-75) was comparable across the two
tralokinumab arms. In both trials, the proportion of subjects who maintained their response
(IGA 0/1 and EASI-75) was larger in the tralokinumab arms compared to the placebo arms.
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Table 19. Proportion of Subjects who Maintained their Response at Week 52—ECZTRA-1 and
ECZTRA-2 (Composite Estimand; MAS; NRIY)

ECZTRA-1 ECZTRA-2
Tralokinumab Tralokinumab Tralokinumab Tralokinumab
Q2w Q4W  Placebo Q2w Q4W  Placebo
Parameter n (%) n (%) n (%) n (%) n (%) n (%)
IGA 0/1 at N=39 N=36 N=19 N=53 N=44 N=26
Week 52 20 (51) 14 (39) 9 (47) 32 (60) 22 (50) 6 (23)
EASI-75 at N=47 N=57 N=30 N=76 N=69 N=40
Week 52 28 (60) 28 (49) 10 (33) 43 (57) 38 (55) 8 (20)

Source: Statistical Reviewer's analysis; Sites 423 and 435 from ECZTRA-2 were removed.

1 MAS was defined as all subjects who received tralokinumab in the initial treatment period and who were rerandomized to
maintenance treatment; subjects who were not exposed to maintenance treatment were excluded. Subjects who received rescue
medication or were transferred to open-label treatment were considered nonresponders. Missing data at Week 52 were imputed
using the nonresponder imputation method.

Abbreviations: EASI-75, at least 75% reduction in Eczema Area and Severity Index score; ECZTRA, ECZema TRAlokinumab; IGA,
Investigator's Global Assessment; MAS, maintenance analysis set; Q2W, every 2 weeks; Q4W, every 4 weeks

The maintenance of response in ECZTRA-1 was similar across the active doses and placebo,
which was not the case in ECZTRA-2. This was also observed in the plots of efficacy over time
during the maintenance period, which are presented in Section [11.16. We note that such results
are in line with those of the initial treatment period, where the treatment effect in ECZTRA-2
was slightly greater than that in ECZTRA-L1. In addition, the maintenance results in ECZTRA-1
could be attributed to the generally small treatment effect and the small number of subjects

treated with placebo during the maintenance period.

The median time-to-loss of IGA 0/1 response was 10 weeks in the tralokinumab Q2W arm,

7.7 weeks in the tralokinumab Q4W arm, and 7.7 weeks in the placebo arm for ECZTRA-1. For
ECZTRA-2, the median time-to-loss of IGA 0/1 response was 19.6 weeks in the tralokinumab
Q2W arm, 18 weeks in the tralokinumab Q4W arm, and 5.5 weeks in the placebo arm.

The median time-to-loss of EASI-75 response was not reached in the tralokinumab Q2W arm,
was 18 weeks in the tralokinumab Q4W arm, and 16 weeks in the placebo arm for ECZTRA-1.
For ECZTRA-2, the median time-to-loss of EASI-75 response was 37.6 weeks in the
tralokinumab Q2W arm, 23.6 weeks in the tralokinumab Q4W arm, and 12 weeks in the placebo
arm.

We note that the time-to-loss of response is defined as the time from rerandomization at Week 16
until the first occurrence of IGA>1 (according to IGA 0/1) and not achieving EASI-75, initiation

of rescue mediation, or transfer to open-label, whichever came first, among Week 16 responders

without rescue medication after initial randomization to tralokinumab.

Trial ECZTRA-3 (Adjunct to TCS)

Week 16 tralokinumab+TCS responders were rerandomized in a 1:1 ratio to tralokinumab

300 mg Q2W+TCS or tralokinumab 300 mg Q4W+TCS (continuation regimens). Again,
response was defined as IGA of 0 or 1 or EASI-75, and randomization was stratified by region
and IGA response at Week 16 (IGA 0/1 or IGA >1). Week 16 placebo responders continued to
receive placebo Q2W in the continuation treatment period. For the disposition of subjects during
the continuation treatment period see Table 77 in Section 111.16.

Among the 131 subjects in the continuation treatment analysis set, 91 subjects were IGA 0/1
responders and 127 subjects were EASI-75 responders at Week 16 without receiving rescue
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medication during the initial treatment period. Table 20 presents the proportion of subjects who
maintained their IGA 0/1 and EASI-75 responses at Week 32. The proportion of subjects who
maintained their responses (IGA 0/1 and EASI-75) was smaller in the tralokinumab Q4W arm
compared to the tralokinumab Q2W arm.

Table 20. Proportion of Subjects Who Maintained a Response at Week 32—ECZTRA-3 (Composite
Estimand; Continuation Treatment Analysis Set; NRI%)
Tralokinumab  Tralokinumab

Q2W+TCS Q4W+TCS
Parameter n (%) n (%)
IGA 0/1 at Week 32 40/45 (89) 35/46 (76)
EASI-75 at Week 32 60/65 (92) 56/62 (90)

Source: Statistical Reviewer’s analysis; Site 818 was removed.

! Continuation treatment analysis set was defined as all randomized subjects who did not withdraw from the trial before or at the
Week 16 visit and who were exposed to at least one dose of the investigational medicinal product in the continuation treatment
period. Subjects who received rescue medication were considered nonresponders. Missing data at Week 32 were imputed using the
nonresponder imputation method.

Abbreviations: EASI-75, at least 75% reduction in Eczema Area and Severity Index score; ECZTRA, ECZema TRAlokinumab; IGA,
Investigator’'s Global Assessment; Q2W, every 2 weeks; Q4W, every 4 weeks

For IGA 0/1 responders at Week 16 who were rerandomized to continuation treatment period,
the median time-to-loss of IGA 0/1 was not reached in the tralokinumab Q2W+TCS arm, and

was 11 weeks in the tralokinumab+TCS Q4W arm.

For EASI-75 responders at Week 16 who were rerandomized to maintenance treatment, the
median time-to-loss of EASI-75 was not reached in either the tralokinumab Q2W+TCS arm or
the tralokinumab+TCS Q4W arm.

Refer to Section 111.16 for plots of efficacy over time during the maintenance period.

Subgroup Analyses

Results for subgroups analyses by age (18 to 64 and >65 years), sex, race (white, nonwhite),
body weight (<70, 70 to 100, >100 kg), baseline IGA score, and prior use of
immunosuppressants are presented in Table 78 to Table 83 in Section 111.16.

The sample size in the subgroups of subjects >65 years of age and subjects of body weight
>100 kg was very small; therefore, it would be difficult to detect any differences in efficacy
between these subgroups and their complements. For race, the treatment effect for both IGA0/1
and EASI-75 was lower in nonwhite subjects in ECZTRA-1 but higher in nonwhite subjects in
ECZTRA-3. However, the sample size of nonwhite subjects was too small in ECZTRA-3 to
allow conclusions. In ECZTRA-2, the treatment effect was comparable across white and
nonwhite subjects. For body weight, the treatment effect for IGA0/1 was slightly lower in
subjects with a body weight of 70 to 100 kg compared to those of body weight <70 kg in the
monotherapy trials.

The treatment effect was generally consistent across the baseline IGA score subgroups and with
prior use of immunosuppressants. In ECZTRA-3, a smaller treatment effect was observed in
subjects with a baseline IGA score of 3 (moderate); however, this was due to a larger
placebo+TCS response in this subgroup compared to subjects with a severe baseline IGA score.

ECZTRA-1 was conducted in five countries (Germany, Japan, France, Spain, and the United
States), ECZTRA-2 was conducted in nine countries (Canada, Australia, Poland, Republic of
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Korea, Great Britain, Italy, Russia, Denmark, and the United States), and ECZTRA-3 was
conducted in eight countries (i.e., Poland, Canada, Germany, Great Britain, Spain, Belgium, The
Netherlands, and the United States). Table 84 to Table 86 in Section 111.16 present the efficacy
results for IGA 0/1 and EASI-75 at Week 16 by country. In all three trials, there was some
variability in treatment effect across the countries; however, this may be due to the relatively
small sample sizes in several of the countries.

7. Risk and Risk Management

The overall assessment of safety of tralokinumab is informed by a variety of sources, including
nonclinical toxicology, safety pharmacology studies, and early phase clinical studies. The safety
assessment for the intended population of AD subjects is based primarily on the Phase 3 trials.

After completing the interdisciplinary analysis and review, the team resolved any risk issues and
identified none that might impact approval of the application. Due to the limited information
regarding pregnancy impacts, pregnancy registries will be recommended as postmarketing
requirements.

7.1. Potential Risks or Safety Concerns Based on
Nonclinical Data

The nonclinical safety profile of tralokinumab supporting this BLA has been adequately
evaluated in (1) in vitro and in vivo pharmacology studies, (2) repeat-dose toxicity studies in
cynomolgus monkeys (up to 6 months), including safety pharmacology assessment, (3)
reproductive and developmental toxicity studies in cynomolgus monkeys, including two fertility,
one pilot embryo-fetal development, one prenatal and one postnatal development studies, and an
enhanced prenatal and postnatal development (ePPND) study, (4) a tissue cross-reactivity study
in human tissues, and (5) a carcinogenicity risk assessment for tralokinumab. Genotoxicity and
carcinogenicity studies were not conducted because they are not considered applicable and/or
warranted. PK/ toxicokinetics were studied as part of the toxicity studies and in a separate animal
PK study in cynomolgus monkeys.

The target organs of toxicity or off-target tissue binding of the mAb were not identified.
Systemic pharmacologic effects did not suggest a potential risk to humans. There were no
nonclinical safety issues of significant concern as assessed by the nonclinical studies conducted
during the development program. @@ (tralokinumab) is approvable for the treatment of
moderate-to-severe AD in adults from a Pharmacology/Toxicology perspective.

Refer to Section 111.13 for details.

7.2. Potential Risks or Safety Concerns Based on
Drug Class or Other Drug-Specific Factors
As with all therapeutic proteins, there is a potential for immunogenicity with tralokinumab.
However, no clinically meaningful differences in the PK, safety, or efficacy of tralokinumab-

Idrm were observed in patients who tested positive for anti-tralokinumab-ldrm antibody
(including neutralizing antibodies).
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Hypersensitivity reactions, including anaphylaxis and angioedema, have been reported with use
of tralokinumab.

7.3. Potential Safety Concerns ldentified Through
Postmarket Experience

There is no postmarketing experience to date with tralokinumab. Clinical trial safety experience
is described in Section 7.4.

7.4. FDA Approach to the Safety Review

The Applicant submitted safety data from five clinical trials for tralokinumab in patients with
moderate-to-severe AD:

Two 52-week monotherapy trials (ECZTRA-1 and ECZTRA-2).

One 32-week combination therapy (tralokinumab+TCS) trial (ECZTRA-3).
One 16-week vaccine response trial (ECZTRA-5).

One 12-week Phase 2b dose-finding trial (D2213C00001).

The main safety data pools, as described in the integrated summary of safety (ISS)-SAP include
the following:

e Monotherapy pool (ECZTRA-1, -2) for initial and maintenance/open-label periods up to
52 weeks (pooling is appropriate because of identical protocols and randomization
ratios).

e AD pool (ECZTRA-1, -2, -3, and -5, and the 300 mg dose group of the Phase 2b trial) is
the primary pool for evaluation of safety for initial treatment and safety follow-up
periods. Adjusted weights are used to mitigate the effects of different randomization
ratios across trials and to avoid Simpson’s paradox.

e Exposure pool includes all clinical trials with tralokinumab in AD, asthma, ulcerative
colitis, and idiopathic pulmonary fibrosis.

The monotherapy and the AD pools were used for the evaluation of treatment-emergent adverse
events (TEAES), adverse events of special interest (AESIs), laboratory results, vital signs, and
electrocardiogram (ECG) results. In addition, the monotherapy pool was used for subgroup
analyses of safety data. The exposure pool was used to evaluate overall exposure, deaths,
pregnancies, rare events, and major adverse cardiovascular events.

AEs were coded by Medical Dictionary for Regulatory Activities (MedDRA) (v. 20.0) for all
ECZTRA trials and recoded from MedDRA (v. 17.1) to MedDRA (v. 20.0) for Phase 2b trial
D2213C00001 for inclusion in the AD pool.

The JumpStart team of the Office of Computational Science conducted a preliminary review of
the safety data, including 1SS Overview Assessment (5/27/2020), Study Data Tabulation Model
to Analysis Data Model Traceability Assessment (5/28/2020), and Core Data Fitness Report
(5/11/2020). Additional data fitness assessments were conducted by the clinical data safety team
for this BLA.
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No major data quality or integrity issues were identified that would preclude performing a safety
review for this BLA. There were no major issues identified with respect to recording, coding,
and categorizing AEs. The Applicant’s translations of verbatim terms to MedDRA PTs for the
events reported in ECZTRA-1, -2, and -3 were reviewed and found to be acceptable.

TEAESs were protocol-defined as “any untoward medical occurrence in a patient or clinical
investigation subject administered tralokinumab and which does not necessarily have a causal
relationship with this treatment.” All AEs in the reviewed trials were classified by severity (mild,
moderate, or severe), causality (probably related, possibly related, or not related), and outcome
(recovered/ resolved, recovering/ resolving, not recovered/ not resolved, recovered/ resolved
with sequelae, fatal, and unknown), which was reviewed and found to be acceptable.

An SAE was defined as any untoward medical occurrence that results in death, is life-
threatening, requires inpatient hospitalization or prolongation of existing hospitalization, results
in persistent or significant disability/ incapacity, a congenital anomaly/ birth defect, or is a
medically important condition (e.g., events that may not be immediately life-threatening or result
in death or hospitalization but may jeopardize the subject or may require intervention to prevent
one of the other outcomes listed in the definition of SAE).

AESIs were predefined in the trial protocols based on the potential and established areas of
safety interest for monoclonal antibodies in the treatment of AD, including eczema herpeticum,
malignancies diagnosed after randomization (excluding basal cell carcinoma, localized squamous
cell carcinoma of the skin, and carcinoma in situ of the cervix), skin infections requiring
systemic treatment, and eye disorders (conjunctivitis, keratoconjunctivitis, and keratitis).

Other safety areas of interest for tralokinumab are infections (severe or serious infections,
infections requiring treatment with parenteral antibiotics or treatment exceeding 2 weeks with
oral antibiotics/antivirals/antifungal drugs, opportunistic infections [Ols; including clinical
endoparasitosis or tuberculosis]), anaphylaxis and serious allergic reactions, immune complex
disease, injection site reactions, medication errors, suicidality and psychiatric disorders,
cardiovascular (CV) events of interest, and rare events.

Laboratory parameters were classified as low, normal, or high, depending on their value relative
to their reference range, with shift tables to compare their values at the end of treatment with
their baseline values. Any laboratory abnormality assessed as clinically significant by the
Investigator was recorded as an AE.

7.5. Adequacy of Clinical Safety Database

The safety database is adequate for comprehensive safety assessment of tralokinumab for the
proposed indication, patient population, dosage regimen, and duration. The number of subjects
exposed and duration of exposure are adequate to satisfy the recommendations of the
International Council on Harmonisation (ICH) E1A guidelines.

In the AD pool of five completed AD trials (ECZTRA-1, -2, -3, -5 and Phase 2b), 1991 subjects
were exposed to tralokinumab. In the Phase 3 efficacy and safety trials ECZTRA-1, ECZTRA-2,
and ECZTRA-3; a total of 1446 subjects received at least one dose of tralokinumab, 1188
subjects were treated with tralokinumab for at least 16 weeks, and 807 subjects in the
monotherapy group were treated with tralokinumab for 52 weeks.
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Table 21. Duration of Exposure, Safety Population, Initial Treatment Period (Weeks 0to 16)—ECZTRA-1, ECZTRA-2, and ECZTRA-3

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3

Tralokinumab Placebo Tralokinumab Placebo

N=1194 N=396 N=252 N=126

Variable n (%) n (%) n (%) n (%)

Duration of treatment (weeks)

Mean (SD) 15.6 (2.6) 15.2 (3.5) 15.7 (2.5) 15.8 (1.9)

Median (minimum, maximum) 16.1 (0.1, 24.3) 16.1 (0.1, 25.4) 16.1 (0.1, 19.0) 16.1 (5.1, 17.3)
Subjects treated, by duration, n (%)

<6 weeks 29 (2.4) 20 (5.1) 6 (2.4) 1(0.8)

26 to <12 weeks 37 (3.1) 15 (3.8) 7(2.8) 4(3.2)

212 to <16 weeks 152 (12.7) 50 (12.6) 27 (10.7) 8 (6.3)

216 weeks 976 (81.7) 311 (78.5) 212 (84.1) 113 (89.7)

Source: Clinical data safety reviewer for BLA 761180, adex.xpt; software: Python.
Abbreviations: ECZTRA, ECZema TRAlokinumab; N, number of subjects in group; n, number of subjects with given treatment duration; SD, standard deviation

Table 22. Duration of Exposure, Safety Population, Maintenance Period—ECZTRA-1, ECZTRA-2 (Weeks 16 to 52), and ECZTRA-3 (Weeks 16 to

32)
ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3
Tralokinumab Tralokinumab ECZTRA-1+2 Tralokinumab Tralokinumab ECZTRA-3
Q2w Q4w Placebo Q2w Q4w Placebo
N=159 N=165 N=141 N=243 N=69 N=41
Variable n (%) n (%) n (%) n (%) n (%) n (%)
Duration of treatment (weeks)
Mean (SD) 27.9 (12.1) 27.8 (11.8) 25.0 (12.5) 15.7 (2.1) 15.7 (2.2) 15.6 (2.4)
Median (minimum, maximum) 36.0 (0.1, 38.1) 36.0 (2.1, 38.1) 30.3 (1.4, 39.0) 16.1 (3.9, 19.3) 16.1 (4.1, 18.1) 16.1 (1.9, 17.4)
Subjects treated, by duration,
n (%)
<12 weeks 28 (17.6) 28 (17.0) 30 (21.3) 10 (4.1) 3@4.3) 2(4.9)
212 to <24 weeks 18 (11.3) 24 (14.5) 29 (20.6) 233 (95.9) 66 (95.7) 39 (95.1)
224 to <36 weeks 31 (19.5) 25 (15.2) 21 (14.9) 0 0 0
236 to <48 weeks 82 (51.6) 88 (53.3) 61 (43.3) 0 0 0
248 weeks 0 0 0 0 0 0

Source: Clinical data safety reviewer for BLA 761180, adex.xpt; software: Python.
Abbreviations: ECZTRA, ECZema TRAlokinumab; N, number of subjects in group; n, number of subjects with given treatment duration; Q2W, every 2 weeks; Q4W, every 4 weeks;
SD, standard deviation
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Table 23. Duration of Exposure, Safety Population—ECZTRA-1 and ECZTRA-2 (Open-Label Period
(Weeks 16 to 52)

ECZTRA-1 ECZTRA-2 ECZTRA-1+2

Tralokinumab Q2W+ Tralokinumab Q2W+ Tralokinumab Q2W+

Optional TCS Optional TCS Optional TCS

N=563 N=558 N=1121

Variable n (%) n (%) n (%)
Duration of treatment (weeks)

Mean (SD) 32.4 (12.2) 29.6 (10.3) 31.0(11.4)

Median (min, max) 36.1 (0.1, 53.1) 36.0 (0.1, 42.4) 36.0 (0.1, 53.1)
Subjects treated, by duration,

n (%)

<12 weeks 55 (9.8) 52 (9.3) 107 (9.5)

212 to <24 weeks 60 (10.7) 91 (16.3) 151 (13.5)

224 to <36 weeks 106 (18.8) 123 (22.0) 229 (20.4)

>36 to <48 weeks 278 (49.4) 292 (52.3) 570 (50.8)

248 weeks 64 (11.4) 0 64 (5.7)

Source: Clinical data safety reviewer for BLA 761180, adex.xpt; software: Python.
Abbreviations: ECZTRA, ECZema TRAlokinumab; max, maximum; min, minimum; N, number of subjects in group; n, number of
subjects with given treatment duration; Q2W, every 2 weeks; SD, standard deviation; TCS, topical corticosteroids

7.6. Safety Findings and Concerns Based on
Review of Clinical Safety Database

The Applicant provided an adequate assessment of the safety profile of tralokinumab 300 mg,
administered SC biweekly, for the treatment of adult subjects with moderate-to-severe AD.
Safety data were submitted for two Phase 2 trials (dose-finding study D2213C00001 and vaccine
trial ECZTRA-5) and three Phase 3 trials (ECZTRA-1, ECZTRA-2, and ECZTRA-3) of
tralokinumab. The Phase 3 safety data are discussed below.

7.6.1. Safety Findings and Concerns, Trials ECZTRA-1,
ECZTRA-2, and ECZTRA-3

Overall Treatment-Emergent Adverse Event Summary

Table 24 to Table 26 provide overviews of the TEAES reported for the initial treatment period
(Weeks 0 to 16), maintenance treatment period (Weeks 16 to <52) for the monotherapy pool
(ECZTRA-1, -2) or (Weeks 16 to <32) for ECZTRA-3, and the open-label period for the
monotherapy pool.

During the initial treatment period, the overall incidence, severity, and actions taken in response
to the TEAEs were well balanced between the active treatment and placebo groups.

During the maintenance treatment period, TEAEs were more frequent and more severe in the
tralokinumab Q2W group compared to tralokinumab Q4W or placebo group, and more frequent
actions were taken in response to TEAEs in the tralokinumab Q2W group compared to the Q4W

group.
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Table 24. Overview of Adverse Events, Safety Population, Trials ECZTRA-1 and ECZTRA-2, and ECZTRA-3 (Initial Treatment Period)

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3

Tralokinumab Placebo Risk Tralokinumab Placebo

N=1194 N=396 Difference N=252 N=126

Event Category n (%) n (%) (95% ChH1 n (%) n (%)
Any AE 824 (69.0) 283 (71.5) -2.5(-7.7,2.7) 180 (71.4) 84 (66.7)
Any treatment-related AE 337 (28.2) 119 (30.1) -1.9(-7.1, 3.3) 108 (42.9) 34 (27.0)
Moderate or severe AE 431 (36.1) 193 (48.7) -12.6 (-18.2,-7.0) 69 (27.4) 33(26.2)
Any SAE 33(2.8) 13 (3.3) -0.5(-2.5, 1.5) 2(0.8) 4(3.2)
SAE with fatal outcome 0 0 0.0 (0.0,0.0) 0 0
AE leading to discontinuation of study drug 29 (2.4) 11 (2.8) -0.4 (-2.2,1.4) 6 (2.4) 1(0.8)
AE leading to dose modification of study drug 44 (3.7) 30 (7.6) -3.9 (-6.7, -1.1) 7(2.8) 3(2.9)
AE leading to interruption of study drug 43 (3.6) 30 (7.6) -4.0 (-6.8, -1.2) 7(2.8) 3(2.9)
AE leading to reduction of study drug 1(0.1) 0 0.1(-0.1,0.3) 0 0
AE leading to delay of study drug 0 0 0.0 (0.0,0.0) 0 0

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as events starting after first use of the investigational medicinal product.

! Risk difference column shows absolute difference (with 95% confidence interval) between total treatment and comparator.

Abbreviations: AE, adverse event; Cl, confidence interval; ECZTRA, ECZema TRAIlokinumab; N, number of subjects in group; n, number of subjects with at least one event; SAE, serious
adverse event

Table 25. Overview of Adverse Events, Safety Population, Trials ECZTRA-1, ECZTRA-2, and ECZTRA-3 (Maintenance Period)

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3
Tralokinumab Tralokinumab ECZTRA-1+2 Tralokinumab Tralokinumab ECZTRA-3
Q2w Q4w Placebo Q2w Q4w Placebo
N=159 N=165 N=141 N=243 N=69 N=41
Event Category n (%) n (%) n (%) n (%) n (%) n (%)
Any AE 116 (73.0) 109 (66.1) 91 (64.5) 165 (67.9) 41 (59.4) 26 (63.4)
Moderate or severe AE 62 (39.0) 47 (28.5) 44 (31.2) 74 (30.5) 12 (17.4) 12 (29.3)
Any SAE 1(0.6) 6 (3.6) 1(0.7) 5(.1) 0 1(2.4)
SAE with fatal outcome 0 0 0 0 0 0
AE leading to discontinuation of study drug 3(1.9 2(1.2) 0 3(1.2) 1(1.4) 1(2.4)
AE leading to dose modification of study drug 8 (5.0) 4(2.4) 8 (5.7) 10 (4.1) 0 4 (9.8)
AE leading to interruption of study drug 8 (5.0) 4(2.4) 8 (5.7) 10 (4.1) 0 4 (9.8)
AE leading to reduction of study drug 0 0 0 0 0 0
AE leading to delay of study drug 0 0 0 0 0 0

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as events starting after first use of the investigational medicinal product.

Abbreviations: AE, adverse event; ECZTRA, ECZema TRAlokinumab; N, number of subjects in treatment arm; n, number of subjects with at least one event; Q2W, every 2 weeks; Q4W,
every 4 weeks; SAE, serious adverse event
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Table 26. Overview of Adverse Events, Safety Population, Trials ECZTRA-1 and ECZTRA-2
(Open-Label Period)

ECZTRA-1 ECZTRA-2 ECZTRA-1+2

Tralokinumab Tralokinumab Tralokinumab

Q2W+Optional  Q2W+Optional Q2W+Optional

TCS TCS TCS

N=563 N=558 N=1121

Event Category n (%) n (%) n (%)
Any AE 435 (77.3) 379 (67.9) 814 (72.6)
Moderate or severe AE 232 (41.2) 210 (37.6) 442 (39.4)
Any SAE 27 (4.8) 16 (2.9) 43 (3.8)
SAE with fatal outcome 0 0 0
AE leading to discontinuation of study drug 17 (3.0) 11 (2.0) 28 (2.5)
AE leading to dose modification of study drug 23 (4.1) 32 (5.7) 55 (4.9)
AE leading to interruption of study drug 23 (4.1) 32 (5.7) 55 (4.9)
AE leading to reduction of study drug 0 0 0
AE leading to delay of study drug 0 0 0

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python

Treatment-emergent adverse events defined as an event starting after the first use of IMP (investigational medicinal product).
Abbreviations: AE, adverse event; ECZTRA, ECZema TRAlokinumab; N, number of subjects in treatment arm; n, number of
subjects with at least one event; Q2W, every 2 weeks; SAE, serious adverse event; TCS, topical corticosteroids

Deaths, AD Pool

No deaths were reported during the initial treatment, maintenance, or open-label treatment
periods in trials ECZTRA-1, ECZTRA-2, or ECZTRA-3. Two deaths were reported during
Phase 2 trials (D2213C00001 and ECZTRA-5), and three deaths were reported after completion
of Trials ECZTRA-1 and ECZTRA-2. Refer to Section 111.17 for narratives of deaths.

Serious Adverse Events, ECZTRA-1, ECZTRA-2, and ECZTRA-3

Initial Treatment Period

During the initial treatment period for the monotherapy trials (ECZTRA-1, ECZTRA-2) and
tralokinumab+TCS (ECZTRA-3) trial, SAEs were reported less frequently in the tralokinumab
groups than the placebo groups (Table 27).

SAEs occurred at a rate of <1% for all SOCs in the tralokinumab and placebo groups, with the
highest risk differences in the pooled monotherapy trials for the SOCs of injury, poisoning, and
procedural complications (0.3%), and neoplasms benign, malignant, and unspecified (including
cysts and polyps), 0.2%). For all other SOCs, the risk difference was <0.1% (one subject). For
ECZTRA-3, two SAEs were reported at 0.4% (one subject) for the SOCs of immune system
disorders and gastrointestinal disorders in the tralokinumab+TCS group, compared to 0 in the
placebo group. SAEs reported by Narrow FDA Medical Query in at least one subject in the
pooled monotherapy trials included malignancy and bronchospasm (two subjects each).
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Refer to the SAE narratives for subjects in the tralokinumab treatment groups during the initial
treatment period in Section 111.17. Most SAEs were assessed by the Investigators/Applicant as
not related. The following SAEs were assessed by the Investigators as possibly related or

probably related:

e ECZTRA-1: Eosinophilia - Subject
reaction - Subject:
generalized - Subject: ©®© Asthma - Subject:

e ECZTRA-2: Pneumonia - Subject: . ©®

@@ | eishmaniasis - Subject:

®© Hyperhidrosis - Subject:
@© Dermatitis exfoliative

(b) (6)

@@ ‘Injection site

Table 27. Serious Adverse Events, Safety Population, ECZTRA-1+2, ECZTRA-3 (Initial Treatment

Period)

ECZTRA-1+2 ECZTRA-1+2

ECZTRA-3 ECZTRA-3

Tralokinumab Placebo Risk Tralokinumab  Placebo

N=1194 N=396 Difference N=252 N=126

Preferred Term n (%) n (%) (95% Ch1 n (%) n (%)
Any SAE 33(2.8) 13(3.3) -0.5(-2.5,1.5) 2(0.8) 4(3.2)
Dermatitis atopic 5(0.4) 1(0.3) 0.1(-0.5,0.7) 0 0
Accessory cardiac pathway 1(0.1) 0 0.1(-0.1,0.3) 0 0
Acute left ventricular failure 1(0.1) 0 0.1(-0.1,0.3) 0 0
Alcohol poisoning 1(0.1) 0 0.1(-0.1,0.3) 0 0
Angiosarcoma 1(0.1) 0 0.1(-0.1,0.3) 0 0
Atrial fibrillation 1(0.1) 0 0.1(-0.1,0.3) 0 0
Cellulitis 1(0.2) 0 0.1(0.1,0.3) 0 0
Depression suicidal 1(0.1) 0 0.1(-0.1,0.3) 0 0
Duodenal ulcer 1(0.1) 0 0.1(-0.1,0.3) 0 0
Eosinophilia 1(0.1) 0 0.1(-0.1,0.3) 0 0
Gastroenteritis viral 1(0.1) 0 0.1(-0.1,0.3) 0 0
Hyperhidrosis 1(0.1) 0 0.1(-0.1,0.3) 0 0
Hypertensive encephalopathy 1(0.1) 0 0.1(-0.1,0.3) 0 0
Incarcerated umbilical hernia 1(0.1) 0 0.1(-0.1,0.3) 0 0
Injection site reaction 1(0.1) 0 0.1(-0.1,0.3) 0 0
Intentional overdose 1(0.1) 0 0.1(-0.1,0.3) 0 0
Leishmaniasis 1(0.1) 0 0.1(-0.1,0.3) 0 0
Multiple fractures 1(0.1) 0 0.1(-0.1,0.3) 0 0
Peripheral artery stenosis 1(0.1) 0 0.1(-0.1,0.3) 0 0
Pneumonia 1(0.1) 0 0.1(-0.1,0.3) 0 0
Pneumothorax spontaneous 1(0.1) 0 0.1(-0.1,0.3) 0 0
Pulmonary embolism 1(0.1) 0 0.1(-0.1,0.3) 0 0
Squs?(ril:]ous cell carcinoma of 1(0.1) 0 0.1(0.1,0.3) 0 0
Stag horn calculus 1(0.1) 0 0.1(-0.1,0.3) 0 0
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ECZTRA-1+2 ECZTRA-1+2

ECZTRA-3 ECZTRA-3

Tralokinumab Placebo Risk Tralokinumab  Placebo
N=1194 N=396 Difference N=252 N=126
Preferred Term n (%) n (%) (95% Ch1 n (%) n (%)
Status asthmaticus 1(0.1) 0 0.1(-0.1,0.3) 0 0
Upper limb fracture 1(0.1) 0 0.1(-0.1,0.3) 0 0
Anaphylactic reaction 0 0 0.0(0.0,0.0 1(0.4) 0
Gastroduodenitis 0 0 0.0(0.0,0.0 1(0.4) 0
Bronchospasm 0 0 0.0(0.0,0.0 0 1(0.8)
Dermatitis infected 0 0 0.0(0.0,0.0 0 1(0.8)
Herpes zoster 0 0 0.0(0.0,0.0 0 1(0.8)
Meningitis aseptic 0 0 0.0(0.0,0.0 0 1(0.8)
Dermatitis exfoliative 2(0.2) 1(0.3) -0.1(-0.6,0.4) 0 0
generalized
Asthma 1(0.1) 1(0.3) -0.2(-0.7,0.3) 0 0
Bronchitis 1(0.1) 1(0.3) -0.2(-0.7,0.3) 0 0
Abdominal-pain o 1-(0:3) 030802 (s} o
Accelerated-hypertension o 103y 036862 e} o
Cataract-subcapsular o 103y 036862 e} o
;“W”EEEEMEF”E o 1-(0:3) 030802 (s} o
Deep-vein-thrombesis 0 103y -03(06:8- 62 e} 0
Erysipelas o 1(0-3) -0-3({08,62 0 o
Erythema o 103y -0-3(08,62 0 o
Osteoarthritis o 163y -0-3({08,62 0 o
Pericarditis o 1(0-3) -0-3({08,62 0 o
Pilonidal-cyst o 103y -0-3(08,62 0 o
Polymyalgiarheumatica 0 103y 036862 e] 0
Skin-infection o 1-(0:3) 030802 (s} o
i 8] 1-(0:3) -0-3(06:8,0:2 ] 8]

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as an event starting after first use of the investigational medicinal product.

! Risk difference column shows absolute difference (with 95% confidence interval) between total treatment and comparator.
Abbreviations: Cl, confidence interval; N, number of subjects in group; n, number of subjects with adverse event; PT, preferred term;
MedDRA, Medical Dictionary for Regulatory Activities

Maintenance Treatment Period

During the maintenance treatment period, the most frequently reported SAEs were in the
tralokinumab Q4W group in the monotherapy trials and in the placebo group in ECZTRA-3, as
presented in Table 28.

No more than two SAEs in any SOC were reported for the tralokinumab or placebo groups. The
SOCs with two SAEs were infections and infestations, respiratory, thoracic and mediastinal
disorders, and injury, poisoning and procedural complications.

Refer to the SAE narratives for subjects in the tralokinumab treatment groups during the
maintenance treatment period in Section I11.17. Most SAEs were assessed by the
Investigators/Applicant were not related. The only SAE assessed by the Investigator as possibly
related was gastroenteritis clostridial, in subject. ®©
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Table 28. SAEs, Safety Population, Trials ECZTRA-1, ECZTRA-2, and ECZTRA-3 (Maintenance
Treatment Period)

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3
Tralokinumab Tralokinumab ECZTRA-1+2 Tralokinumab Tralokinumab ECZTRA-3
Q2w Q4w Placebo Q2w Q4W  Placebo
Preferred N=159 N=165 N=141 N=243 N=69 N=41
Term n (%) n (%) n (%) n (%) n (%) n (%)
Any SAE 1(0.6) 6 (3.6) 1(0.7) 5(2.1) 0 1(2.4)
Diverticulitis 1(0.6) 0 0 0 0 0
Asthma 0 1(0.6) 1(0.7) 0 0 0
:jr.‘te“’e”ebr?" 0 1(0.6) 0 0 0 0
isc protrusion
Pneumonia 0 1(0.6) 0 0 0 0
Pneumothorax 0 1(0.6) 0 0 0 0
spontaneous
Dizziness 0 1(0.6) 0 0 0 0
Papillary
thyroid cancer 0 1(0.6) 0 0 0 0
Schizophrenia 0 1(0.6) 0 0 0 0
Appendicitis 0 0 0 1(0.4) 0 0
Depression 0 0 0 1(0.4) 0 0
Gastrpt_antentls 0 0 0 1(0.4) 0 0
clostridial
Hypoglycemia 0 0 0 1(0.49) 0 0
Ligament 0 0 0 1(0.4) 0 0
rupture
Wrist fracture 0 0 0 1(0.49) 0 0
Invasive
ductal breast 0 0 0 0 0 1(2.4)
carcinoma

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as an event starting after the first use of the investigational medicinal product.
Abbreviations: ECZTRA, ECZema TRAIlokinumab; N, number of subjects in treatment arm; n, number of subjects with adverse
event; Q2W, every 2 weeks; Q4W, every 4 weeks; SAE, serious adverse event

Open-Label Treatment Period

During the open-label treatment period of the pooled monotherapy trials, SAEs were most
frequently reported for the SOC of infections and infestations (0.7%).

SAEs were reported in at least one subject for the tralokinumab Q2W-+optional TCS group
(n=1121) for the following PTs: cellulitis (2), dermatitis atopic (3), syncope (2), acute
myocardial infarction (3), invasive breast carcinoma (2), and anaphylactic reaction (2).

Refer to the summary of SAE narratives for subjects in the tralokinumab treatment groups during
the open-label treatment period in Section I11.17. Most SAEs were assessed by the
Investigators/Applicant as not related. The following SAEs were assessed by the Investigators as
possibly related or probably related:

e ECZTRA-1: Dermatitis atopic - Subject: . ©@: cellulitis (2) - Subjects: ®® and
®@invasive breast carcinoma (2) - Subjects: ®@ and @@ cystitis - Subject:

dermatomyositis - Subject:  ®® eosinophilia - Subject:  ©® furuncle -

Subject: ©® hepatitis - Subject:  © ulcerative keratitis - Subject:  ®® venous
thrombosis - Subject: | @@ (subject also had an SAE of cellulitis).
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e ECZTRA-2: Benign ethnic neutropenia - Subject: | ©® keratitis viral - Subject: . ©®©

Reviewer’s Comment

This reviewer agrees with the Investigators’ assessments as ““probably related or possibly
related” for the SAEs listed above, as causality could not be ruled out based on the narratives of
clinical cases and on tralokinumab’s mechanism of action.

Dropouts and/or Discontinuations Due to Adverse Events, ECZTRA-1,
ECZTRA-2, and ECZTRA-3

Initial Treatment Period

During the initial treatment period of the monotherapy trials, AEs leading to treatment
discontinuation were balanced between treatment groups and were reported in 2.4% of subjects
in the tralokinumab group, compared to 2.8% of subjects in the placebo group (Table 29). The
only AEs leading to discontinuations in the tralokinumab group reported in at least one subject,
and more frequently than the placebo group, were injection site reactions in four (0.3%) and
eosinophilia in three (0.3%) subjects. In addition, narrow FMQ reported AEs of paresthesia and
alopecia in three (0.3%) and two (0.2%) subjects, respectively, in the tralokinumab group
compared to zero subjects in the placebo group.

The following AEs leading to treatment discontinuation were reported in the tralokinumab group
in one subject each: acute left ventricular failure, agitation, alopecia areata, angiosarcoma,
conjunctivitis, coronary artery disease, depression suicidal, diffuse alopecia, hyperesthesia,
hyperhidrosis, hypoesthesia, ischemic cardiomyopathy, leishmaniasis, livedo reticularis, liver
function test increased, night sweats, osteolysis, paresthesia oral, and pneumonia.

During the initial treatment period of ECZTRA-3, AEs leading to treatment discontinuation were
more frequent in the tralokinumab group (2.4%) than the placebo group (0.8%). No AE led to
discontinuations in at least one subject. The following AEs in the tralokinumab group led to
discontinuations in one subject each: injection site reaction, conjunctivitis, anxiety, hernia,
influenza, mood altered, myalgia, and otitis media.

Table 29. Adverse Events Leading to Discontinuation (in at Least One Subject), Safety Population,
Trials ECZTRA-1, ECZTRA-2, and ECZTRA-3 (Initial Treatment Period)

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3

Tralokinumab Placebo Risk Tralokinumab  Placebo

N=1194 N=396 Difference N=252 N=126

Preferred Term n (%) n (%) (95% CI)* n (%) n (%)
Any AE leading to

discontinuation 29 (2.4) 11 (2.8) -0.4(-2.2,1.4) 6 (2.4) 1(0.8)

Injection site reaction 4 (0.3) 0 0.3(-0.0,0.6) 1(0.4) 0

Eosinophilia 3(0.3) 0 0.3(0.0,0.6) 0 0

Dermatitis atopic 7 (0.6) 7(1.8) -1.2(-2.6,0.2) 0 1(0.8)

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as events starting after first use of the investigational medicinal product.

! Risk difference column shows absolute difference (with 95% confidence interval) between total treatment and comparator.
Abbreviations: AE, adverse event; Cl, confidence interval; ECZTRA, ECZema TRAIlokinumab; N, number of subjects in group; n,
number of subjects with adverse event
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Table 30. Adverse Events Leading to Discontinuation (in at Least One Subject) by FDA Medical
Query (Narrow), Safety Population, ECZTRA-1, -2, and -3 (Initial Treatment Period)

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3

Tralokinumab Placebo Risk Tralokinumab  Placebo

N=1194 N=396 Difference N=252 N=126

FDA Medical Query (Narrow) n (%) n (%) (95% CD?* n (%) n (%)
Local administration reactions 4 0.3

(narrow FMQ) (0.3) 0 (-0.0, 0.6) 1(0.4) 0
Paresthesia 3 0.3

(narrow FMQ) (0.3) 0 (0.0, 0.6) 0 0
Alopecia 2 0.2

(narrow FMQ) (0.2 0 (-0.0, 0.4) 0 0

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as an event starting after the first use of IMP (investigational medicinal product)

! Risk difference column shows absolute difference (with 95% confidence interval) between total treatment and comparator.
Abbreviations: AE, adverse event; Cl, confidence interval; FDA, Food and Drug Administration; FMQ, FDA Medical Dictionary for
Regulatory Affairs query; N, number of subjects in group; n, number of subjects with adverse event

Maintenance/Continuation Treatment Period

During the maintenance treatment period of the monotherapy trials, AEs that led to
discontinuation were more frequent in the pooled tralokinumab Q2W group (1.9% of subjects,
4.7 events/100 subject-years of exposure) compared to the pooled tralokinumab Q4W group
(1.2% of subjects, 2.3 events/100 subject-years of exposure) and the pooled placebo group (0%
of subjects, 0 events/100 subject-years of exposure).

During the continuation treatment period of ECZTRA-3, the tralokinumab Q2W group (1.2%)
and tralokinumab Q4W group (1.4%) reported a lower rate of AEs that led to discontinuation
than the placebo group (2.4%). These data are summarized in Table 31.
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Table 31. AEs Leading to Discontinuation, Safety Population, Trials ECZTRA-1, ECZTRA-2, and ECZTRA-3 (Maintenance Treatment Period)

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3 ECZTRA-3

Tralokinumab Q2W Tralokinumab Q4w Placebo Tralokinumab Q2W Tralokinumab Q4W  Placebo

N=159 N=165 N=141 N=243 N=69 N=41

Preferred Term n (%) n (%) n (%) n (%) n (%) n (%)
Any AE leading to discontinuation 3 (1.9 2(1.2) 0 3(1.2) 1(1.4) 1(2.4)
Ulcerative keratitis 1(0.6) 0 0 0 0 0
Dermatitis atopic 0 1(0.6) 0 2(0.8) 0 0
Conjunctivitis allergic 1(0.6) 0 0 0 0 0
Injection site reaction 1(0.6) 0 0 0 0 0
Papillary thyroid cancer 0 1(0.6) 0 0 0 0
Eczema herpeticum 0 0 0 1(0.4) 0 0
Prostate cancer 0 0 0 0 1(1.4) 0
Invasive ductal breast carcinoma 0 0 0 0 0 1(2.4)

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as events starting after first use of the investigational medicinal product.

Abbreviations: AE, adverse event; ECZTRA, ECZema TRAlokinumab; N, number of subjects in treatment arm; n, number of subjects with adverse event; Q2W, every 2 weeks; Q4W, every
4 weeks
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Open-Label Treatment Period

During the open-label treatment period of the monotherapy trials (n=1121), AEs that led to
discontinuation were reported in 2.5% of subjects in the pooled tralokinumab Q2W+optional
TCS group. The most frequently reported AEs that led to discontinuation were dermatitis atopic
(0.5%), injection site reaction (0.4%), and invasive breast carcinoma (0.2%).

The following AEs leading to treatment discontinuation were reported for tralokinumab+optional
TCS in the pooled monotherapy trials group, in one subject each: acute myocardial infarction,
cellulitis, dermatitis exfoliative, dermatomyositis, eosinophilia, furuncle, hepatic, enzyme
increased, hepatitis, lymphadenopathy, neuralgia, edema peripheral, venous thrombosis, alanine
aminotransferase increased, aspartate aminotransferase increased, head injury, injection site
hypersensitivity, photosensitivity reaction, pyrexia, scleroderma, and urticaria.

Treatment-Emergent Adverse Events, ECZTRA-1, ECZTRA-2, and
ECZTRA-3

Initial Treatment Period

During the initial treatment period, TEAEs were reported with similar frequencies in the
tralokinumab group compared to the placebo groups in the pooled monotherapy trials (69%
versus 71.5%) and ECZTRA-3 trial (71.4 versus 66.7%)

For the pooled monotherapy trials, TEAES reported in the tralokinumab group with a frequency
of >1% compared to the placebo group included conjunctivitis, injection site reaction, viral upper
respiratory tract infection, allergic conjunctivitis, and pharyngitis. Paresthesia was added based
on Narrow and Broad FMQ search. A similar pattern of AEs was reported for ECZTRA-3.

(corresponding to Table 1 of Section 6.1 in the proposed label entitled: “Adverse reactions
occurring in >1% of the @@ monotherapy group or the ®@TCS group in the atopic
dermatitis trials through Week 16”) includes the grouped PTs defined as:

e Upper respiratory tract infection: upper respiratory tract infection, viral upper respiratory
tract infection, pharyngitis, and nasopharyngitis (common cold).

e Conjunctivitis: conjunctivitis and allergic conjunctivitis.

e Injection site reaction: pain, erythema, and swelling.

e Eosinophilia: eosinophilia and eosinophil count increased.
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Table 32. Grouped Queries by Preferred Term, Safety Population, ECZTRA-1, ECZTRA-2, and
ECZTRA-3 (Initial Treatment Period)

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3
Tralokinumab Placebo Risk Tralokinumab  Placebo
Grouped Query N=1194 N=396 Difference N=252 N=126
Preferred Term n (%) n (%) (95% CD* n (%) n (%)
Conjunctivitis (GQ) 88 (7.4) 12 (3.0) 4.4(2.2,6.6) 33(13.1) 6 (4.8)
Conjunctivitis 61 (5.1) 7(18) 3.3(15,5.1) 28 (11.1) 4(3.2)
Conjunctivitis allergic 28 (2.3) 5(1.3) 1.0(-0.4,2.4) 5 (2.0) 2(1.6)
Upper respiratory tract
infection (GQ) 284 (23.8) 80 (20.2) 3.6 (-1.0,8.2) 73(29.0) 19(15.1)
i\;']f:(':t‘i‘cfnper respiratory tract 188 (15.7) 58 (14.6) 1.1(-2.9,5.1) 49 (19.4) 14 (11.1)
Pharyngitis 16 (1.3) 1(0.3) 1.0(0.2,1.8) 2(0.8) 0
i‘;?fcet[ofs'o'ratory tract 68 (5.7) 19 (4.8) 0.9 (-1.6, 3.4) 19(7.5)  6(4.8)
Nasopharyngitis 19 (1.6) 3(0.8) 0.8(-0.3,1.9) 3(1.2) 0
Injection site reaction (GQ) 87 (7.3) 16 (4.0) 3.3(0.9,5.7) 27 (10.7) 1(0.8)
Injection site reaction 39 (3.3) 2(0.5) 2.8(1.6,4.0) 17 (6.7) 0
Injection site swelling 8 (0.7) 0 0.7(0.2,1.2) 0 0
Injection site erythema 12 (1.0) 2(0.5) 0.5(-0.4,1.49) 0 0
Injection site induration 3(0.3) 0 0.3(0.0,0.6) 0 0
Injection site edema 3(0.3) 0 0.3(0.0,0.6) 0 0
Injection site pain 32 (2.7) 10 (2.5) 0.2(-1.6, 2.0) 5 (2.0) 0
Injection site
hypersensitivity 2(0.2) 0 0.2(-0.0,0.4) 0 0
Injection site mass 2(0.2) 0 0.2(-0.0,0.4) 0 0
Injection site urticaria 2(0.2) 0 0.2(-0.0,0.4) 2(0.8) 0
Injection site bruising 5(0.4) 1(0.3) 0.1(-0.5,0.7) 0 1(0.8)
Injection site hematoma 1(0.1) 0 0.1(-0.1,0.3) 3(1.2) 0
Injection site pruritus 3(0.3) 1(0.3) 0.0(-0.6, 0.6) 2(0.8) 0
Injection site discoloration 0 0 0.0(0.0,0.0) 1(0.4) 0
Injection site rash 0 0 0.0(0.0,0.0) 1(0.4) 0
Injection site hemorrhage 5(0.4) 2(0.5) -0.1(-0.9,0.7) 0 0
Eosinophilia (GQ) 17 (1.4) 2(0.5) 0.9(-0.1,1.9) 3(1.2) 0
Eosinophilia 13 (1.1) 2(0.5) 0.6(-0.3,1.5) 1(0.4) 0
Eosinophil count increased 4 (0.3) 0 0.3(-0.0,0.6) 2 (0.8) 0

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as an event starting after the first use of IMP (investigational medicinal product).

! Risk difference column shows absolute difference (with 95% confidence interval) between total treatment and comparator.
Abbreviations: Cl, confidence interval; ECZTRA, ECZema TRAlokinumab; GQ, grouped query; N, number of subjects in treatment
arm; n, number of subjects with adverse event

Maintenance/Continuation Treatment Period

During the maintenance treatment period of the monotherapy trials for responder subjects to
tralokinumab treatment at Week 16, TEAEs were more frequent in the pooled tralokinumab
Q2W group (73% of subjects, 499.3 events/100 subject-years of exposure) compared to the
pooled tralokinumab Q4W group (66.1% of subjects, 414/100 subject-years of exposure) and
pooled placebo group (70.4% of subjects, 169/100 subject-years of exposure). Responder
subjects to placebo treatment at Week 16 reported TEAEs (56.7% of subjects, 301.7/100 subject-
years of exposure) during the maintenance period.

During the continuation treatment period of ECZTRA-3, the frequency of AEs reported for the
combined tralokinumab groups (Q2W and Q4W)+TCS (64.8%; 556.5 events/100 subject-years
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of exposure) was lower than for the tralokinumab Q2W+TCS group in the initial treatment
period (71.4%; 671.7 events/100 subject-years of exposure).

For the tralokinumab responder subjects at Week 16, the frequency of AEs was higher for the
tralokinumab Q2W+TCS group (69.6%; 540.5 events/100 subject-years of exposure) compared
to the Q4W+TCS group (59.4%; 439.6 events/100 subject-years of exposure).

Open-Label Treatment Period

During the open-label treatment period of the monotherapy trials (n=1121), TEAEs were
reported in 72.6% of subjects (431.6 events/100 subject-years of exposure) in the pooled
tralokinumab Q2W-+optional TCS group.

TEAES reported in >2% of subjects included: dermatitis atopic (21.2%, 56.8/100 subject-years of
exposure), viral upper respiratory tract infection (17.9%, 42.7/100 subject-years of exposure),
upper respiratory tract infection (7%, 15.2/100 subject-years of exposure), conjunctivitis (5.6%,
11.3/100 subject-years of exposure), injection site reaction (3.6%, 15/100 subject-years of
exposure), headache (3.2%, 6.9/100 subject-years of exposure), pruritus (3.0%, 6.5/100 subject-
years of exposure), back pain (2.4%, 4.5/100 subject-years of exposure), gastroenteritis (2.3%,
3.9/100 subject-years of exposure), herpes simplex (2.2%, 5.1/100 subject-years of exposure),
oral herpes (2.1%, 3.6/100 subject-years of exposure), conjunctivitis allergic (2.1%, 4.4/100
subject-years of exposure), diarrhea (2.1%, 3.6/100 subject-years of exposure), and cough (2.0%,
3.5/100 subject-years of exposure).

Adverse Reactions

During the initial treatment period of the pooled monotherapy trials, AEs deemed by the
Investigators as related to the study drug (adverse reactions [ARs]) and reported at a rate of >1%
more frequently in the tralokinumab group compared to the placebo group, included injection
site reaction (3.2% versus 0.5%) and conjunctivitis (2.7% versus 1.0%).

During the initial treatment period of the ECZTRA-3 trial, ARs reported at a rate of >1% more
frequently in the tralokinumab group compared to the placebo group, included injection site
reaction (6.7% versus 0), conjunctivitis (9.1% versus 0.8%), eye pruritus (1.2% versus 0%),
sinusitis (2.0% versus 0.8%), injection site pain (1.2% versus 0%), injection site hematoma
(1.2% versus 0%), and skin exfoliation (1.2% versus 0%).

During the maintenance/continuation treatment period of the monotherapy pooled trials and
ECZTRA-3, ARs were reported at a higher frequency in the tralokinumab Q2W group than the
tralokinumab Q4W or placebo group (Table 33).
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Table 33. Adverse Events Assessed by Investigator as Treatment-Related, Safety Population, ECZTRA-1, ECZTRA-2, and ECZTRA-3
(Maintenance/Continuation Treatment Period)

ECZTRA-1+2 ECZTRA-1+2 ECZTRA-1+2 ECZTRA-3 ECZTRA-3 ECZTRA-3

Tralokinumab Q2W Tralokinumab Q4W Placebo Tralokinumab Q2W Tralokinumab Q4W  Placebo

N=159 N=165 N=141 N=243 N=69 N=41

Preferred Term n (%) n (%) n (%) n (%) n (%) n (%)
Any treatment-related AE 59 (37.1) 41 (24.8) 33 (23.4) 88 (36.2) 16 (23.2) 8 (19.5)
Dermatitis atopic 10 (6.3) 6 (3.6) 7 (5.0) 5(2.1) 1(1.4) 0
Injection site reaction 9 (5.7) 11 (6.7) 1(0.7) 12 (4.9) 4 (5.8) 0
Viral upper respiratory tract infection 7(4.4) 3(1.8) 1(0.7) 22 (9.1) 1(1.4) 2 (4.9
Injection site erythema 6 (3.8) 5(3.0) 0 4(1.6) 1(1.4) 0
Conjunctivitis allergic 4 (2.5) 1(0.6) 2(1.4) 2 (0.8) 0 0
Injection site pain 5(3.1) 0 1(0.7) 2 (0.8) 0 0
Injection site pruritus 4 (2.5) 1(0.6) 0 2 (0.8) 0 0
Pruritus 1(0.6) 3(1.8) 1(0.7) 0 0 0
Conjunctivitis 4 (2.5) 3(1.8) 0 4 (1.6) 0 1(2.4)
Injection site swelling 3 (1.9 1(0.6) 0 3(1.2) 0 0
Oral herpes 2(1.3) 1(0.6) 2(1.4) 5(.1) 3(4.3) 1(2.4)
Alanine aminotransferase increased 1(0.6) 2(1.2) 1(0.7) 2(0.8) 1(1.4) 0
Headache 1(0.6) 1(0.6) 0 5(.1) 1(1.4) 0
Influenza 1(0.6) 0 0 2 (0.8) 0 1(2.4)
Upper respiratory tract infection 4 (2.5) 2(1.2) 0 6 (2.5) 1(1.4) 2 (4.9
Herpes zoster 0 0 0 1(0.4) 0 1(2.4)
Arthropod bite 0 0 0 0 0 1(2.4)
Atrioventricular block first degree 0 0 0 0 0 1(2.4)
Keratitis viral 0 0 0 0 0 1(2.4)

Source: Clinical data safety reviewer for BLA 761180, adae.xpt; software: Python.

Treatment-emergent adverse events defined as events starting after first use of the investigational medicinal product.

! Terms included are those that occurred in at least 2% of subjects.

Abbreviations: AE, adverse event; ECZTRA, ECZema TRAlokinumab; N, number of subjects in treatment arm; n, number of subjects with adverse event; Q2W, every 2 weeks; Q4W, every
4 weeks
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During the open-label treatment period for the monotherapy pooled trials, ARs were reported in
31.2% of subjects. AEs reported at a >1% frequency were dermatitis atopic (5.2%),
conjunctivitis (3.7%), injection site reaction (3.5%), viral upper respiratory tract infection
(3.3%), upper respiratory tract infection (1.6%), injection site pain (1.5%), injection site
erythema (1.4%), and headache (1.1%).

TEAE Analysis by Subgroup

Refer to Section 111.17 for a summary of TEAES by subgroup (sex, age, race/ethnicity, baseline
IGA, and region).

Adverse Events of Special Interest

AESIs were predefined in the protocols for all ECZTRA trials based on the potential and
established areas of safety interest for monoclonal antibodies for the treatment of AD, and
included:

(1) Eye disorders (conjunctivitis, keratoconjunctivitis, and keratitis).

(2) Skin infections requiring systemic treatment.

(3) Eczema herpeticum.

(4) Malignancies (diagnosed after randomization), excluding basal cell carcinoma, localized
squamous cell carcinoma of the skin, and carcinoma in situ of the cervix.

Eve Disorders (Conjunctivitis, Keratoconjunctivitis, Keratitis)

The frequency of eye disorders reported during the initial period in the AD pool was higher in
the tralokinumab group (7.9%, 31.1/100 patient-years of exposure [PYE]) compared to the
placebo group (3.4%, 12.9/100 PYE). Three AEs were severe in the tralokinumab group; none
was an SAE (Table 34).
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Table 34. Summary of Eye Disorders by SOC and PT, Initial Treatment Period, AD Pool, Adjusted

Pooling, Safety Analysis Set

Panel 60  Summary of eve disorders by SOC and PT - initial treatment period -
AD pool - adjusted pooling - safety analysis set

Tralokinumab Total Plac=bho Total
AESI category (m=lE05, BPYE=4T73_19) im=€B80, EFYE=193.1
Jystem Organ Class= ([30C)
Prefarred term (BT M {adj . &) E {adj -R) H  ladj.-&) E {adj -R)
Any REs 132 (7.9) 155 21.1 22 {2.4) 22 12.9
Conjonctivitis= 126 {7.5) 145 29.0 21 {3.2) 23 2.3
Infection=s and 25 [(5.7) i08 1.8 15 (2.2) 15 a

infestations
Conjunctivitis 20 [(5.4) 104 21.0 132 (1.9 12 £.8

Conjunctivitis 4 (0.2 4 0.7 1 0.2 1 o
bact=rial
Conjunctivitis wiral 1 [(0.1) 1 0.2 1 (0.1 1 5
Eye disorders a4 (2.0 g 7.1 7 (1.1 a8 2.2
Conjunctivitis allergic 34 (2 26 7.1 7 (1.1 =] 2
E=ratoconjunctiviti= 5 [(0.3) 5 1.2
Eye disorders 5 (0.3} 5 1.2
Eeratitis= 4 (0.2} 4 1.0
Btopic 1 (0.1} 1 0.2
keratoconjunctivitis
Eeratitis 4 5 ag.a 1 (0.2} 1 0.6
Eye disorders 4 0 3 0.8
Feratitis 4 0 4 0.7
Emratitis 1 [ 1 0.2
L 1 0.2 1 0.6
1 0.2 1 0.8

BAE=s collected during the =xposure time in the initial treatment period are

shown. FYE: Patient years of sxposure. N: Humber of subjects with one or mor=
event=. %: Percentage of subjects with one or more events. adj. %: Adjusted
percentage calculated using CHMH weights. E: Number of adverss syents. R: Rate
[(number of =vents divided by patisnt—years of =xposurs multiplied by 100} . adj. R:
Adjusted rate calculated using CHE weights.

TEMARI00- WABANSCE'T_AD SOCPT_AESIL INIT EVE LT :as® ad DOORUS)_socpt_eye it
Cross-reference: Modified from MI5.3.5.3 I35 AD poel Table 3.1.14
Source: BLA 761180, Module 2.7.4, Section 2.1.6.4.2, Panel 60.

At the end of the trial, a similar proportion of subjects with AESIs of eye disorders during initial
period were reported as not recovered/not resolved (19% in the tralokinumab group compared to
21% in the placebo group).

Conjunctivitis was reported at a greater frequency in the tralokinumab group than the placebo
group after Week 4 of the initial period. Most subjects with conjunctivitis during the initial
period had a history of allergic conjunctivitis or keratoconjunctivitis (56% in the tralokinumab
group compared to 71% in the placebo group).

Keratoconjunctivitis was reported in five subjects in the tralokinumab group during the initial
period, three of whom had not recovered/ not resolved at the end of trial. Two subjects had a
history of allergic conjunctivitis or atopic keratoconjunctivitis. None of the AEs led to permanent
discontinuation of treatment.
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Keratitis was reported in four subjects in the tralokinumab group during the initial period, one of
whom had not recovered/ not resolved at the end of trial. One subject had a history of ulcerative
keratitis, and two subjects had a history of both allergic conjunctivitis and atopic
keratoconjunctivitis. None of the AEs led to permanent discontinuation of treatment.

The frequency of AESIs of eye disorders reported for the AD pool in the tralokinumab group (14
subjects: 10 conjunctivitis, 1 keratoconjunctivitis, and 3 keratitis) during the follow-up period
(4.9/100 PYE) was less than in the initial period (31.1/100 PYE). Two subjects had SAEs
(keratitis viral or keratitis bacterial) and five subjects had not recovered/ not resolved at the end
of trial.

During the initial period of the monotherapy pool, the types and frequency of reported eye
disorder AESIs were similar to those reported during the initial period of the AD pool.

During the maintenance period of the monotherapy pool, the frequency of conjunctivitis reported
in the tralokinumab Q2W group (20.1/100 PYE) was lower than that reported in the
tralokinumab Q2W group in the initial period (29.6/100 PYE), and higher than the frequencies
reported during the maintenance period for the tralokinumab Q4W group, the rerandomized to
placebo group (13/100 PYE), and the placebo responder group (3/100 PYE). Seven of the thirty
subjects who reported an AE of conjunctivitis during the maintenance period also reported an AE
of conjunctivitis during the initial period. Of the three subjects in the tralokinumab Q2W group
with keratoconjunctivitis (two atopic keratoconjunctivitis, one keratitis), none was severe or
serious and all recovered. One subject in the tralokinumab Q2W group had an AE of keratitis
(ulcerative keratitis, severe), which led to permanent discontinuation of study drug and resolution
of the AE after 30 days.

During the open-label period of the monotherapy pool, the frequency of eye disorder AESIs
reported in the tralokinumab Q2W group (17.9/100 PYE) was lower than that in the
tralokinumab Q2W group in the initial period (31.1/100 PYE), with a similar pattern and types of
AEs as in the initial period.

Four subjects reported AESIs of keratoconjunctivitis, all were mild, none led to permanent
discontinuation of study drug, and two subjects had outcomes of recovered/resolved.

Keratitis was reported in seven subjects, including two SAEs (outcomes of both reported as
recovered): keratitis viral (1) with a corneal swab (+) methicillin-susceptible Staphylococcus
aureus and ulcerative keratitis (1) with corneal swab (+) S. aureus. None of the AEs led to
permanent discontinuation of study drug, and the outcome was not recovered/not resolved for
only one subject.

During the initial period of ECZTRA-3, the frequency of reported eye disorder AESIs were
higher in the tralokinumab Q2W+TCS group (13.5%, 52.0/100 PYE) compared to the
placebo+TCS group (5.6%, 18.5/100 PYE), and higher in both groups in ECZTRA-3 compared
to the initial treatment period of the monotherapy pool. In the tralokinumab+TCS group, no SAE
or severe AE was reported, and AESIs were reported as conjunctivitis (38) or keratitis (1), with
38% of subjects reported as not recovered during the trial. One AE of conjunctivitis led to
permanent discontinuation of study drug.
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During the continuation period of ECZTRA-3, for the tralokinumab Q2W+TCS group, the
frequency of reported eye disorder AESIs was lower (11.4/100 PYE) compared to the initial
period (52.0/100 PYE) with a similar pattern and types of reported AESISs.

For responder subjects at Week 16 who were in the tralokinumab Q2W+TCS during the initial
period, eye disorder AESIs were reported with a higher frequency in the tralokinumab
Q2W+TCS group (4.3%, 14.0/100 PYE) compared to the tralokinumab Q4W+TCS group (1.4%,
4.8/100 PYE).

Skin Infections Requiring Systemic Treatment

The reported frequency of this AESI was lower in the tralokinumab group compared to the
placebo group in the initial period and decreased in the tralokinumab group from the initial
period to maintenance/continuation and open-label periods (Table 35).

Table 35. Frequency of Skin Infections Requiring Systemic Treatment per 100 PYE or Incidence

(%)

Pool/Treatment Period Tralokinumab Group Placebo Group
AD pool, initial 9.7(2.6%) 22.8(5.5%)
AD pool, follow-up 1.7

Monotherapy, initial 10.7 (2.8%) 27.1 (6.6%)
Monotherapy, maintenance 4.7

Monotherapy, open-label 7.1

ECZTRA-3 (+TCS), initial 5.3 (1.6%) 23.7 (5.6%)
ECZTRA-3 (+TCS), continuation 1.4

Source: BLA 761180, Module 2.7.4, Section 2.1.6.1.

Abbreviations: AD, atopic dermatitis; ECZTRA, ECZema TRAlokinumab; PYE, person-years of exposure; TCS, topical
corticosteroids

Three SAEs in this AESI category were reported in the tralokinumab group of ECZTRA-1:
Subjects. @@ (cellulitis),  ®® (injection site reaction/possible cellulitis), and =~ ©®©
(leishmaniasis) and the placebo group each. Refer to Section 11.17 for details.

Eczema Herpeticum

The reported frequency of eczema herpeticum was lower in the tralokinumab group compared to
the placebo group in the initial period and remained stable or decreased in the tralokinumab
group from the initial period to the maintenance/continuation and open-label periods (Table 36).

Table 36. Frequency of Eczema Herpeticum per 100 PYE or Incidence (%)

Pool/Treatment Period Tralokinumab Group Placebo Group
AD pool, initial 1.2 (0.3%) 5.2 (1.5%)
AD pool, follow-up 0.7
Monotherapy, initial 1.4 (0.4%) 6.1 (1.8%)
Monotherapy, maintenance 1.2
Monotherapy, open-label 1.4
ECZTRA-3 (+TCS), initial 1.3 (0.4%) 2.6 (0.8%)
ECZTRA-3 (+TCS), continuation 1.4

Source: BLA 761180, Module 2.7.4, Section 2.1.6.2.
Abbreviations: AD, atopic dermatitis; ECZTRA, ECZema TRAlokinumab; PYE, person-years of exposure; TCS, topical
corticosteroids
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Malignancies

In addition to malignancies prespecified as AESIs, the Applicant included basal cell carcinoma,
localized skin squamous cell carcinoma, and carcinoma in situ of the cervix diagnosed after
randomization and reported during the entire trial and safety follow-up periods in the AD pool
using the standardized MedDRA Query (SMQ) of “Malignant or unspecified tumors (narrow
scope) (MedDRA code 20000091).”

The frequency of reported malignancies was similar in the tralokinumab group (0.9%; 1.4/100
patient years of observation [PYO]) compared to the placebo group (0.7%; 2.2/ 100 PYO). Of
the 31 reported AEs of malignancies (24 in the tralokinumab group and 7 in the placebo group),
most were reported under high level term (HLT) of “Skin neoplasms malignant and unspecified
(excl melanoma)” with no clustering over time or in other organ systems (Table 37).

Table 37. Summary of Malignancies (SMQ) by SOC and PT, Entire Trial Period, AD Pool, Simple
Pooling, Safety Analysis Set

Tralokinumab Flaceho
(n=15G1, (n=T7cl,
EYO=1gG0.5) PY0=316.355)
System Organ Class (30CC)

Preferrsd texm (PT) N %) E B N (%) E =3
2ny AEs 17 (0.8) 24 1.4 5 (0.7) 7 2.2
Serious 5 (0.3) 5 0.3 2 (0.3) 2 0.g
Severe 3 (0.2 3 0.2 1 (0.1) 1 0
Neoplasms bkenign, malignant and 17 (0.5) 24 1.4 5 7) 7 2.2
unspecifisd (incl cysts and polyps)

Sqguamous cell carcinoma of skin B (0.4) 13 0.8 1 (0.1) 3 0.8
Basal cell carcinoma 3 (0.2) 3 0.2 1 (0.1) 1 0.3
Bowen'=s diszeass 3 (0.2y 3 0.2
Invasive breast carcinoma 2 (0.1) 2 0.1
Angicsarcoma 1 (0.1) 1 0.1
Papillary thyroid cancer 1 (0.1) 1 0.1
Frostate cancer 1 (0.1) 1 0.1
Breast cancser metastatic 1 (0.1) 1 0.3
Cervix carcincma stage 0O 1 (0.1) 1 0.3
Invasive ductal breast carcinoma 1 (0.1) 1 0.3
LF3 cocllected during the obssrvation time in the initial, maintenance, cpsn-labesl
and safety p periods are shown, assigned to the latest treatment
administersed before onset of the AE. The same subject may co ibute to more than
. Classification according to MedDRA 20.0. PYO: F
on. n: Number of subjects. N: NHumbsr of subjects wi %
ntage of subjects with one or more events. E: Humber of adwve R:
(number of ewvents divided by patient years of exposure multiplied by 100).

Source: BLA 761180, Module 2.7.4, Panel 64 (page 194).
Abbreviations: AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities; SMQ, standardized MedDRA query

In addition, three subjects in the tralokinumab group were reported with a malignancy after
completion or early termination of the trial:

(1) ECZTRA-1, Subject.  ®®: A 50-year-old male subject diagnosed with cutaneous T-cell
lymphoma on Day 134 of the open-label period (92 days after last dose). The Investigator

72
Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180
tralokinumab injection, 150 mg/mL

assessment was that the cutaneous T-cell lymphoma was likely present for years
(misdiagnosed as AD). The subject died of pneumonia on Day 450 of the open-label
period.

(2) ECZTRA-2, Subject. ©®©: A 24-year-old female subject treated with tralokinumab for
334 days diagnosed with poorly differentiated metastatic squamous cell carcinoma left
lateral tongue and died 677 days after the first dose of tralokinumab.

(3) ECZTRA-3, Subject.  ®®©: A 79-year-old female subject diagnosed with malignant
melanoma (pT1a, left thigh) during a routine dermatologic appointment (Day 565 after
first dose and Day 355 after last dose of tralokinumab+TCS), underwent wide local
excision of the melanoma. Causality per Investigator/Applicant was not related to
tralokinumab.

Safety Areas of Interest

Safety areas of interest were defined based on the known risks/AEs associated with the
administration of monoclonal antibodies, the mechanism of action of tralokinumab (IL-13
inhibition), and regulatory interest, and comprised the following:

(1) Injection site reactions.

(2) Severe or serious infections (including Ols, tuberculous infections, or clinical
endoparasitosis).

(3) Anaphylaxis and serious allergic reactions.

(4) Immune complex disease.

(5) Medication errors.

(6) Suicidality and psychiatric disorders.

(7) Cardiovascular AEs of interest.

(8) Rare AEs.

Injection Site Reactions

The Applicant conducted a MedDRA search for injection site reactions, using the following
HLT/MedDRA codes: administration site reactions NEC (primary and secondary terms)
(10057196), application and instillation site reactions (primary and secondary terms)
(10003057), and injection site reactions (primary and secondary terms) (10022097).

During the initial treatment period in the AD pool, the frequency of injection site reactions was
higher in the tralokinumab group (7.2%; 51.5/100 PYE) compared to the placebo group (3.0%;
21.3/100 PYE).

In the tralokinumab group, one SAE (ECZTRA-1/13103), two severe AEs, and five
discontinuations due to injection site reactions were reported (four of the five subjects had
previous injection site reactions).

In the monotherapy pool, the frequency of injection site reactions with tralokinumab Q2W was
higher during the maintenance period (99.1/100 PYE) than the initial period (56.1/100 PYE).

During the maintenance period in the monotherapy pool, the frequency of injection site reactions
correlated with the dosing groups (tralokinumab Q2W: 99.1/100 PYE; tralokinumab Q4W:
43.4/100 PYE; subjects rerandomized to placebo: 13.1/100 PYE; placebo responders:

3.4/100 PYE). No SAE or severe AE was reported.
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The frequency of injection site reactions reported during the open-label period in the
monotherapy pool (37.0/100 PYE) was lower than in the initial treatment period (56.1/100 PYE).

During the initial period of the tralokinumab+TCS study (ECZTRA-3), the frequency of
injection site reactions reported was higher in the tralokinumab Q2W+TCS group (10.7%;
61.3/100 PYE) compared to the placebo+TCS group (0.8%; 2.6/100 PYE). No SAE or severe
AE was reported.

During the continuation period of the tralokinumab+TCS study (ECZTRA-3), the frequency of
injection site reactions reported for the combined (Q2W and Q4W) tralokinumab+TCS groups
(71.0/100 PYE) was similar to the frequency reported for the tralokinumab Q2W+TCS group in
the initial period (61.3/100 PYE).

Severe or Serious Infections—Ols, Tuberculosis, Clinical Endoparasitosis

In the AD pool, the adjusted rates of any severe infection, serious infection, infection requiring
treatment with parenteral antibiotics, infection requiring treatment with oral
antibiotics/antivirals/antifungals for >2 weeks, Ol, clinical endoparasitosis, and tuberculous
infection were lower in the tralokinumab group compared to the placebo group in the initial
period. The rate for each category decreased in the tralokinumab group during the safety follow-
up period compared to the initial period (Table 38).
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Table 38. Summary of Treatment-Emergent Severe or Serious Infection, Initial Treatment Period
and Follow-up, AD Pool, Safety Analysis Set
Initial treatment period {16 weels®)

Tralokinumab Placebo
(n=1605; FYE—=473.19) (m=680; PYE=193.1)

H {adj %) E adj.R N (adj.%) E adj B
Any severs mfaction 10 (0.6} 10 2.1 a9 (1.4 11 58
Any serions mfaction 6 (0.4) ] 13 7 (1.1} 7 37
Any infecton requiring treatment B (04 ] 1.7 5 (0.7) 5 25
with parenteral antibiotics
Any infection requiring treatment 15 (09 15 32 14 (2.2) 15 83
with oral antibiofics/antivirals
antifunzal for more than 2 weaks
Any oppormunistic infection 56 (34 4 13.0 3z 4.9) 40 213
Any clinical endoparasitosis ] [o.oy 0 0.0 0 (0,107 o 0.0
Any mberculons infaction ] (o.oy 0 0.0 0 (007 o 0.0

Safety follow-up period (up to 14 weels)
Tralokinumab Placabo
(n=1454; PYFU=284.09) (m=252; FYFU=4385)

N ) E R N ™e) E B
Any severe infaction 5 (0.3) 6 2.1 0 (007 o 0.0
Any serions infaction ] (0.4 7 14 0 (00107 o 0.0
Any infection requiring treatment 2 (0.1} 3 1.0 ] (0.0) o 0.0
with parenteral antibiotics
Any infection requiring treatment 5 (0.3 5 1.7 1 (0.4) 1 23
with oral antibiofics angvirals
antifungal for more than 2 weeks
Any oppormunistic infection 11 (0.8) 11 38 5 (2.0) 7 16.0
Any clinical endoparasitosis o (0.0} L] 0.0 L] (0.0) 0 0o
Any mbercnlons infaction o (0.0 /] 0.0 /] (0.0) o 0.0

Abbreviations: adj. B = adjusted rate caleulated using CMH weights; ad). % = adjusted percentage caleulated
using CWH weights; E = number of adverse events; n = number of subjects; N = number of subjects with
one or more events; PYE = patent vears of exposure; PYFU = patent vears of follow-up; B = rate (pumber
of events divided by patient-vears of exposure/follow-up multplied by 1007; % = percentage of subjects
with one or more events

Notes: An event may be captured by mmultiple searches; a = the imuhal treatment penod was 12 weeks in the
dose-finding tnal

Crosz-reference: Modified from M5.3.5.3 IS5 AT pool Tables 3.5.10,3.5.12, 3516, 3518, 3.5.20, 3 522,
335324, 367,369,3611,36.13,36.15,36.17,and 3.6.19

Source: BLA 761180, Module 2.7.4, Section 2.1.6.2, Panel 51.

Four SAEs in this area of special interest were reported in four subjects during the initial period.

Reports of pneumonia (Subject ECZTRA  ®@), bronchitis (Subject ECZTRA- @€,
leishmaniasis (Subject ECZTRA-  ©® are described in Section 111.17.

Infective arthritis (Subject ECZTRA ®®\vas reported for a prosthetic knee infection
triggered by a fall and required operative removal of prosthetic and discontinuation from trial.
The outcome was reported as recovering/resolving at the end of the trial.

and

For AEs in this safety area of special interest, the frequencies of AEs in each category reported
during the initial periods of the monotherapy pool and combination (+TCS) trial were similar to
those reported during the initial period of the AD pool, and remained stable or decreased in the
tralokinumab group over the maintenance/open-label or continuation periods.
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Severe Infections

Severe infections reported during the initial treatment period of the AD pool in the tralokinumab
group included conjunctivitis (in three subjects), and the following AEs in one subject each:
arthritis infective, tooth abscess, pneumonia, bronchitis, Campylobacter gastroenteritis,
influenza, and leishmaniasis.

The frequency of reported severe infections in the tralokinumab group during the safety follow-
up period (six AEs in five subjects: septic shock/pneumonia (fatal), keratitis bacterial, eczema
herpeticum, endocarditis, and tonsillitis) was similar to the initial treatment period (2.1/100
patient-years of follow-up [PYFU] or PYE).

Serious Infections

Serious infections during the initial treatment period of the AD pool were reported at a lower
frequency in the tralokinumab group (0.4%, 1.3/100 PYE) compared to the placebo group (1.1%,
3.7/100 PYE). No serious infection was reported in at least one subject in any group. Serious
infections in the tralokinumab group included the following AEs: arthritis infective,
gastroenteritis viral, pneumonia, bronchitis, cellulitis, and leishmaniasis.

Serious infections in the tralokinumab group during safety follow-up (seven AEs in six subjects:
septic shock/pneumonia(fatal), keratitis viral, staphylococcal abscess, and the three listed under
severe infections above) were reported at a higher frequency (2.4/100 PYE) than during the
initial treatment period (1.3/100 PYE), but at a lower frequency than in the placebo group during
the initial treatment period (3.7/100 PYE).

Opportunistic Infections

Ols were reported at a lower frequency in the tralokinumab group (3.4%, 13.0/100 PYE).
compared to the placebo group (4.9%, 21.3/100 PYE) during the initial treatment period in the
AD pool. Most Ols were reported under the HLT of herpes viral infections. The PT of herpes
simplex was reported at a higher frequency (1.3% versus 0.9%; 5.2 versus 3.7/100 PYE), and the
PTs of oral herpes (0.8% versus 1.6%; 3.1 versus 8.1/100 PYE), herpes zoster (0.4% versus
0.6%; 1.4 versus 2.0/100 PYE), and eczema herpeticum (0.3% versus 1.5%; 1.2 versus

5.2/100 PYE) were reported at a lower frequency in the tralokinumab group compared to the
placebo group during the initial treatment period.

The frequency of reported Ols in the monotherapy pool during the initial treatment period for
tralokinumab (3.5%, 13.5/100 PYE) compared to the placebo group (5.6%, 25.3/100 PYE) was
similar to the reported frequency of Ols during the initial treatment period in the AD pool.

The frequency of reported Ols in the monotherapy pool for the tralokinumab Q2W group in the
maintenance period (9.4/100 PYE) and the open-label group (14.6/100 PYE) was similar to that
during the initial treatment period (13.5/100 PYE).

The frequency of reported Ols in the tralokinumab+TCS study (ECZTRA-3) during the initial
treatment period was similar for tralokinumab (4.4%, 17.3/100 PYE) compared to placebo
(4.0%, 15.8/100 PYE), and higher than the reported frequency of Ols during the initial treatment
period in the AD pool. All Ols reported were reported under the HLT of herpes viral infections
(including oral herpes, herpes simplex, herpes zoster, and eczema herpeticum).
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The frequency of reported Ols in ECZTRA-3 for the combined tralokinumab+TCS group in the
continuation period (28.4/100 PYE) was higher than the frequency of Ols in the tralokinumab
Q2W+TCS group during the initial treatment period (17.3/100 PYE).

Clinical Endoparasitosis

No AE of clinical endoparasitosis was reported by the MedDRA search in any treatment group,
for any treatment or safety follow-up periods in the AD trials. In the asthma trial (STRATOS 2),
one AE of helminthic infection in a subject in the tralokinumab Q2W group was reported during
the safety follow-up period.

Tuberculosis

No AEs of tuberculous were reported by the MedDRA search in any treatment group, for any
treatment or safety follow-up period in the AD trials.

The 120-day safety update for AESI (ISS-AD pool) listed a 26-year-old male subject
(ECZTRA- ®® \who was treated with placebo+TCS in the initial period and tralokinumab
Q2W+TCS during the continuation period reported with tuberculous of mild severity (a positive
QuantiFERON test) during the safety follow-up period (deemed possibly related to the study
drug by the Investigator) with the outcome reported as unknown.

In the asthma trial (STRATOS 2), one AE of pulmonary tuberculosis (in a subject who was
treated for pulmonary tuberculosis at trial entry) was reported during treatment in the
tralokinumab Q2W group.

Anaphylaxis and Serious Allergic Reactions

The Applicant applied MedDRA searches for anaphylaxis (SMQ anaphylactic reaction,
MedDRA code 20000021 for narrow and broad terms within 2 days of drug administration) and
serious hypersensitivity reactions (SMQ hypersensitivity, narrow, MedDRA code 20000214).

No AE of anaphylaxis was reported in the AD pool for the entire trial period.

In the asthma pool, MedDRA search for anaphylaxis captured six AEs (in three subjects) in the
tralokinumab group and four AEs (in two subjects) in the placebo total group, with similar
frequencies in tralokinumab (0.2%; 0.38/100 PYE) and placebo groups (0.2%; 0.44/100 PYE).
No SAEs or severe AEs were reported. The AEs reported in the tralokinumab group included a
nonserious AE of anaphylaxis (circulatory collapse) in one subject and two serious allergic
reactions (pharyngeal edema and swollen tongue) in one subject following the first dose of
tralokinumab. One hypersensitivity reaction suspected to be anaphylaxis was reported after 1V
administration of tralokinumab in the Phase 2 asthma trial CAT-354-0603.

During the initial period in the AD pool, serious allergic reactions were reported at similar
frequencies in the tralokinumab (1.5/100 PYE) and placebo (2.1/100 PYE) groups (Table 39).
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Table 39. Summary of Serious Allergic Reactions by SOC and PT, Initial Treatment Period, AD
Pool, Adjusted Pooling, Safety Analysis Set

Tralockinumalb Total Placebo Total
(n=1€053, PYE=473.1%) (n=e80, PYE=193.1)
System Organ Class (S0C)

Preferred term (PT) N (adj.%) E {adj.R}) N (adj.%) E (adj.R)
Any AEs 8 (0.4) 8 1.5 4 (0.5 4 2.1
Skin and subcutaneous 7 (0.4} T 1.3 2 (0.3 2 1.1
tissue discrders

Dermatitis atopic 5 (0.3) 3 0.8 1 (0.2 1 1.6
Dermatitis exfoliative 2 (0.1) 2 2.4 1 (0.2) 1 l. G
generalised
Immune system discorders 1 (0.1) 1 0.2
Anaphylactic reacticn 1 (0.1) 1 0.2
Infections and infestations 1 (0.1) 1 2.5
Dermatitis infected 1 (0.1) 1 2.5
Respiratory, thoracic and 1 (0.1) 1 2.5
mediastinal disorders
Bronchospasm 1 (0.1) 1 0.5
LEs collected during the exposure tims in the initial treatment pericd are
shown. n: Mumber of subjects. PYE: Patient years of exposure. N: Number of subjects
with one or more ewvents. %: Percentage cof subjects with one or more events. adj. %:
Adjusted percentage calculated using CMH weights. E: Number of adwverse ewventa. R:
Rate (number of events divided by patient-years of exposure multiplied by 100).
adj. R: Rdjusted rate calculated using CMH weights.

Source: BLA 761180, Module 2.7.4, Section 2.1.6.6.3, Panel 67.

Abbreviations: AD, atopic dermatitis; AE, adverse event; PT, preferred term; SOC, system organ class

Of the eight AEs in the tralokinumab group in the AD pool, seven were severe AEs, five were
dermatitis atopic (related to a flare of the underlying AD), two were dermatitis exfoliative
generalized (Subjects ECZTRA  ©@© ECZTRA- ®® "and one was anaphylaxis food
allergy reported as anaphylactic reaction (Subject ECZTRA ®© Refer to the SAE listings
in Section I11.17 for details.

The tralokinumab group in the AD pool reported seven serious allergic reactions during the
safety follow-up period, for a higher frequency (2.4/100 PYFU) compared to the initial period
(1.5/100 PYE). Of the seven AEs, three were dermatitis atopic (flare), two were dermatitis
exfoliative generalized (Subjects ECZTRA  ©© ECZTRA-  ©® one was angioedema
(related to lisinopril, Subject ECZTRA ®® “and one was bronchospasm in a subject with
asthma and chronic obstructive pulmonary disease (Subject ECZTRA- @€,

In the monotherapy trials, no serious allergic reaction was reported during the maintenance
period, and five serious allergic reactions, three AD flares and two SAEs of anaphylactic
reaction (Subjects ECZTRA- @@ bee sting; ECZTRA- @ salmon pizza), were
reported during the open-label period. Refer to Section 111.17 for details.

No serious allergic reaction was reported in the continuation period of ECZTRA-3.
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Immune Complex Disease

The Applicant applied MedDRA searches for immune complex disease (SMQ: vasculitis, broad,
MedDRA code 20000174; PT: glomerulonephritis, MedDRA code 10018364; PT: immune
complex level increased, MedDRA code 10064650; PT: type 11l immune complex-mediated
reaction, MedDRA code 10053614).

In the AD pool of all trial periods, the Applicant did not identify any immune complex disease or
serum-sickness reactions for tralokinumab.

In the asthma pool, the frequency of reported AEs related to immune complex disease was
similar in the tralokinumab group (0.2%; 0.3/100 PYE) and placebo group (0.1%; 0.1/100 PYE).
Of the four AEs (in three subjects) in the tralokinumab group, one SAE (eosinophilic
granulomatosis with polyangiitis) led to discontinuation of study drug, and the outcomes of three
nonsevere AEs related to vasculitis were reported as recovered. None was considered related to
the study drug by the Investigator.

Medication Errors

The Applicant conducted a MedDRA search for the SMQ Medication error (broad scope)
(MedDRA code 20000224).

In the AD pool of all trial periods, no subject in the tralokinumab group was reported with a
medication error or a related AE. Three subjects randomized to the placebo group received at
least one dose of tralokinumab (and were assigned to the tralokinumab group in safety analyses),
and one subject randomized to the tralokinumab group received a dose of placebo at Week 2 and
was reported with severe AEs of PTs dermatitis atopic and dermatitis exfoliative 20 days later.

Suicidality and Psychiatric Disorders

The Applicant conducted a MedDRA search for the SMQ suicide/self-injury (narrow scope)
(MedDRA code 20000037).

In the AD pool of all trials, two subjects (ECZTRA-  ?® and ECZTRA-  ©®)in the
tralokinumab Q2W group were reported with SAEs (not related to study drug) related to
suicidality in the initial period. Refer to Section 111.17 for additional information.

In the AD pool of the initial period, the frequency of reported AEs within the SOC of psychiatric
disorders was similar in the tralokinumab and placebo groups (Table 40).
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Table 40. AEs within the SOC Psychiatric Disorders by PT, Initial Treatment Period, AD Pool,
Adjusted Pooling, Safety Analysis Set

Tralckinumak Elacsho
(n=1e05; PYE=473.1%) (n=g80; PYE=143.1)
System Organ Class (S0C)

Freferred term (2T) N (adj.%) E (adj.R) N {(adj.%) E (adj.R)
Eny LEs 1080 (e5.7) 3148 635.5 449 (g7.2) 1276 &78.3
Psychiatric disocrders 33 (3.1) el 12.7 20 (2.8 21 11.0

Inscmnia 24 (1.4) 26 3.2 g (1.3 ¢ 4.6

Anxiety S (0.3) 10 1.8 3 0.7 3 2.5

Depression o (0.4) 6 1.3

Sleep disorder 7 (0.4) 7 1.3 2 (0.3) 2 1.1

Depressed mood 2 (0.2) 2 0.7 1 (0.2 1 0Jd.g

Mood altered 2 (0.1) 2 0.4

Lpathy 1 (0.1} 1 0.5 1 (0.2) 2 1.1

Festlessness 1 (0.1) 2 0.5

Panic attack 1 (0.1) 1 0.2

Lgitaticon 1 (0.1) 1 0.2

Depression suicidal 1 (0.1) 1 0.2

Gambling disorder 1 (0.1) 1 0.2

Stress 1 (0.1) 1 0.2

Initial insomnia 1 (0.2) 1 0.t

Nicoctine dependence 1 (0.2) 1 0.6
BEs collected during the exposure tims in the initial treatment pericd are shown
EYE: Patient years of exposure. N: Number of subjects with cone or more events.
% 1 Fe;centagc of subjects with one or more events. adj. %: Zdjusted percentage
calculated using CMH weights. E: Number of adwverse events. R: Rate (numker of
Events 41114:d by patient-years of exposure multiplied by 100). adj. R: RAdjusted
rate calculated using CMH weights.

Source: BLA 761180, Module 2.7.4, Panel 75 (page 221).

Abbreviations: AD, atopic dermatitis; AE, adverse event; CMH, Cochran—Mantel-Haenszel; PT, preferred term; PYE, person-years
of exposure; SOC, system organ class

In the AD pool, the frequency of reported AEs in the SOC of psychiatric disorders for the
tralokinumab group was lower during the safety follow-up period (3.1/100 PYFU) compared to
the initial period (12.7/100 PYE).

In the monotherapy pool, the frequency of reported AEs within the SOC of psychiatric disorders
was similar in the tralokinumab (3.7%; 13.5/100 PYE) and placebo groups (3.0%;

11.4/100 PYE) during the initial period, and decreased in the tralokinumab Q2W group during
the maintenance (5.9/100 PYE) and open-label (5.0/100 PYE) periods.

In ECZTRA-3, the frequency of reported AEs within the SOC of psychiatric disorders was
similar in the tralokinumab+TCS (2.4%; 10.7/100 PYE) and placebo+TCS (2.4%; 7.9/100 PYE)
groups during the initial period, and decreased in the tralokinumab Q2W+TCS group during the
continuation period (5.7/100 PYE).
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Cardiovascular Adverse Events of Interest

The AEs of CV death, nonfatal myocardial infarction (MI), and nonfatal stroke were included as
a safety area of interest at the request of the FDA but were not prospectively defined in the
protocols or adjudicated by an external independent adjudication committee in the tralokinumab
AD development program. The Applicant applied MedDRA searches for SMQs of M1 (narrow
scope) (MedDRA code 20000047) and central nervous system hemorrhages and cerebrovascular
conditions (narrow scope) (MedDRA code 20000061). The Applicant also included fatal AEs
with the most probable primary cause of death reported as CV death or unknown for the AD pool
(all doses) and exposure pool (including trials in AD, asthma, idiopathic pulmonary fibrosis, and
ulcerative colitis) for the entire duration of the trials (including the safety follow-up).

In the AD pool (all doses), the frequency of reported CV AEs of interest was similar in the
tralokinumab group (0.4%; 0.5/100 PYO) and placebo group (0.3%; 0.9/100 PYO), including
nonfatal stroke and nonfatal MI (Table 41).

Table 41. Summary of Cardiovascular Events of Interest, AD Pool (All Doses), Entire Trial Period

Tralokinumab total Placebo total
(n=2092; PYO =1730.35) (n=761: PYO = 316.59)
N (%) E R N (%) E R
Any cardiovascular event of 9 (04) 9 0.5 2 (0.3) 3 0.9
interest
Non-fatal cardiovascular events 8 (04) 8 0.5 2 (0.3) 3 0.9
Non-fatal stroke (SMQ) 3 (0.1) 3 02 1 0.1y 1 03
Non-fatal MI (SMQ) 5 (0.2) 5 0.3 1 0.1) 2 0.6
Fatal cardiovascular events® 1 (=0.1) 1 0.1 0 (0.0) 0 0.0
Unknown 1 (<0.1) 1 0.1 0 (0.0) 0 0.0
Abbreviations: E = number of adverse events: n = number of subjects; N = number of subjects with one or more
events; PYO = patient vears of observation; R = rate (number of events divided by patient-years of
observation multiplied by 100); % = percentage of subjects with one or more events
Notes: a = In addition, 1 subject treated with tralokinumab in ECZTRA 1 died from an MI approximately
8 months after the last dose of IMP. The event was reported after lock of the climical database and 15 not
included in the statistical output.

Source: BLA 761180, Module 2.7.4, Panel 77 (page 224).
Abbreviations: AD, atopic dermatitis; ECZTRA, ECZema TRAlokinumab; IMP, investigational medicinal product; MI, myocardial
infarction; SMQ, standardized Medical Dictionary for Regulatory Activities query

Refer to Section 7.6.1 for details on the CV death (Subject @€ and
non-CV death (Subject ECZTRA-5 ©® primary cause of death was reported as septic shock
and respiratory failure).

In the exposure pool (all indications), the frequency of reported CV AEs of interest was similar
in the tralokinumab group (0.7%; 0.8/100 PYQ) and placebo group (0.8%; 0.9/100 PYO),
including CV (or unknown cause of) death (tralokinumab group [0.2%; 0.2/100 PY QO] and
placebo group [0.1%; 0.2/100 PYQ]), nonfatal stroke (tralokinumab group [0.3%; 0.4/100 PYQ]
and placebo group [0.4%; 0.4/100 PYO]), and nonfatal M1 (tralokinumab group [0.2%;

0.2/100 PYQ] and placebo group [0.2%; 0.3/100 PYO]).
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Rare Adverse Events

The Applicant conducted a MedDRA search for a list of PTs for rare events issued by the
European Medicines Agency in 2016.

In the AD pool (all doses) during the entire trial period, the frequency of reported rare AEs was
similar in the tralokinumab group (1.4/100 PYO) and placebo group (1.3/100 PYO) (Table 42).

Table 42. Summary of Rare Events by SOC and PT, Entire Trial Period, AD Pool (All Doses), Safety

Analysis Set
Iralokinumab Total Placebo Total
(n=2082, (n=Tel,
PY0=1730.35) BY0=316.59)
Syatem organ class (S0C)
Preferred term (PT) H (%) E E H (%) E R
Eny AEs 15 (0.9) 25 1.4 4 (0.5) 4 1.3
Skin and subcutaneous tissus 11 (0.5} 17 1.0 3 (0.4 3 0.9
iisorders
Angicedema 7 (0.3} & lao 2 (0.3) 2 0.8
Dermatitis exfoliatiwve 4 (0.2) 4 .2 1 (0.1 1 0.3
ensralised
Dermatitis exfoliatiwve (0.1 ] ]
Immune system disorders 4 (0.2) 4 0.2
Anaphylactic reacticn 4 (0.2) 4 0.2
Renal and urinary disorders 2 (0.1 2 0.1 1 (0.1 1 0.3
Aoute kidney injury 2 (0.1 2 0.1 1 0.1y 1 0.3
Ear and labyrinth disorders 1 («0.1 1 1.1
Deafness 1 {<0.1 1 1.1
Hepatobiliary disorders 1 («<0.1 1 1.1
Acute hepatic failure 1 («<0.1 1 1.1
H: Humber of subjects with one or more : Percentage of subjects with one or
more events. E: Number of adverse eve H (number of events divided by
patient years of cbservaticon multiplied by 1040). Classification according to MedDRA
20 PY0: Patient wyears of obasrvation.

Source: BLA 761180, Module 2.7.4, Panel 79, page 228.
Abbreviations: AD, atopic dermatitis; AE, adverse event

In the exposure pool for the entire trial period, the frequency of reported rare AES was similar in
the tralokinumab group (0.9/100 PYQ) and placebo group (0.9/100 PYO), with no clinically
relevant differences reported between the tralokinumab and placebo groups across the types of
rare AEs included in the search.
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Laboratory Findings, AD Pool (ECZTRA-1, -2, -3, -5), Initial Period;
Monotherapy (ECZTRA-1, -2), Initial/Maintenance Periods

Chemistry

The chemistry parameters assessed included electrolytes (sodium, potassium, calcium), renal
function parameters (creatinine, urea nitrogen, albumin, protein), liver enzymes, lipids
(cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol,
triglycerides), glucose (nonfasting), and biomarkers (lactate dehydrogenase [LDH], IgE).

No clinically significant mean changes were reported from baseline to the end of the treatment
period for the chemistry parameters in the AD pool (ECZTRA trials, initial period), the
monotherapy pool (initial, maintenance and open-label periods), or ECZTRA-3 (initial and
continuation periods).

Liver Parameters

The mean values of liver enzymes (alanine phosphatase, alanine aminotransferase [ALT],
aspartate aminotransferase [AST], bilirubin [BILI], and gamma-glutamy!| transferase) remained
within the normal ranges (with minor fluctuations). The mean alkaline phosphatase level
remained stable in the placebo group, but increased from baseline to Week 4 in the tralokinumab
group, with a trend towards return to baseline (Figure 10 and Figure 11).

Figure 10. Mean Change From Baseline in Biochemistry Parameters Over Time, Alkaline
Phosphatase, Initial Treatment Period, AD Pool (ECZTRA Trials Only), Safety Analysis Set
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Source: BLA 761180, Module 5.3.5.3, ISS AD pool tables and figures, Figure 4.2.78.
Abbreviations: AD, atopic dermatitis; BL, baseline; ECZTRA, ECZema TRAIlokinumab; ISS, integrated summary of safety; SEM,
standard error of the mean; W, week
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Figure 11. Mean Change From Baseline in Biochemistry Parameters Over Time, Alkaline
Phosphatase, Initial and Maintenance Treatment Periods, Monotherapy Pool, Maintenance Safety
Analysis Set
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BL: Baseline. SEM Standard error of the mean. W: Week.

TOSWTEW: Week 18 Tralokinumab responder - Tralokinurmeh: every two wesks.

TOANWTIEW: Week 16 Tralokinumab responder - Tralokinurmal: every four weshs.

TOAWFCE: Week 18 Tralokinumab responder - Flacebo.

FCB/PCE: Week 16 Pacebo responder - Placsbo.
Source: BLA 761180, Module 5.3.5.3 ISS monotherapy pool tables and figures, Figure 4.4.186.
Abbreviations: AD, atopic dermatitis; ISS, integrated summary of safety

Drug-Induced Liver Injury

No subject in the AD pool was reported to have a TEAE of drug-induced liver injury (DILI).

In the asthma pool, one subject in the tralokinumab group was reported to have a nonserious
TEAE of DILI attributed to concomitant treatment with norfloxacin and flavoxate hydrochloride
for cystitis. This TEAE was deemed not related to tralokinumab, and the outcome was reported
as resolved.

Concurrent Elevations of ALT or AST >3x and BILI >2x Upper Limit of Normal

In all tralokinumab clinical trials, a total of four subjects had concurrent elevations of ALT or
AST >3x upper limit of normal (ULN) and BILI >2x ULN (including two subjects in the asthma
trial, STRATOS2, and two subjects in the AD trial, ECZTRA-1). None was attributed to
tralokinumab.

In the asthma trial, alternative etiologies to explain liver parameter elevations included high
intake of alcohol and pain medications for a subject in the tralokinumab group, and acute
hepatitis A for one subject in the placebo group.

In the AD trial ECZTRA-1, Subjects.  ©©and| ®® had the following alternative etiologies
for their concurrent elevations in liver parameters (Figure 12; also refer to the graph in Module
2.7.4, Panel 94):

e Subject (a 20-year-old male) was discontinued from the trial in the open-label
period. The Investigator considered this TEAE as probably related to the study drug,
with the outcome reported as recovered/resolved. Alternative etiologies for this TEAE
included concomitant medications (levocetirizine and ibuprofen). The subject had

(b) (6)
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elevated bilirubin levels at baseline and during the trial, and a TEAE of hepatic enzyme
increase was reported during the initial treatment period with placebo.

e Subject. ©@ (a31-year-old male) discontinued the trial in the open-label period for this
SAE. The subject had a family history of cholecystitis and reported epigastric pain with
radiation and jaundice. The Investigator considered this SAE as possibly related to the
study drug. However, after a review by an external consultant hepatologist, the etiology
was determined as transient bile duct obstruction from a gallstone. The Applicant
changed its causality to not related. The outcome of this SAE was reported as
recovered/resolved.

Figure 12. Individual AST, ALT, and BILI in Subjects With Concurrent Elevations of ALT or AST
23x ULN and BILI 22x ULN—ECZTRA-1
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Alkaline Phosphatase (L) - ULMN:-129 coeeeipee- Open-label x Unscheduled visit

Aspartate Aminotransferase (UL) - ULN:39 -5 Follow -up
Bilirubin {umollL) - ULMN:20.5

FCBITQ2WOTCS = Macebo - Tralbokinumab every tw o w eeks + Optional topical corticosteroid.

TQZWIMTQZWOTCS = Tralokinumab every tw o w eeks - Tralokinumab every tw o w eeks + Optional topical corticosteroid.
Source: BLA 761180, Module 2.7.4, Panel 94 (page 268).
Abbreviations: Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BILI, bilirubin; ECZTRA, ECZema
TRAIlokinumab; ULN, upper limit of normal

Figure 13 presents the DILI case screening plot for the AD pool for the entire treatment period.
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Figure 13. DILI Case Screening Plot, Safety Population, AD Pool (ECZTRA Trials Only) During the
Entire Treatment Period
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Source: Clinical data safety reviewer for BLA 761180.

Abbreviations: AD, atopic dermatitis; DILI, drug-induced liver injury; ECZTRA, ECZema TRAlokinumab

Hematology

No clinically significant mean changes from baseline to the end of the treatment periods were
reported for red blood cells (erythrocytes, hematocrit, hemoglobin, erythrocyte mean corpuscular
hemoglobin concentration, and erythrocyte mean corpuscular volume), platelets, or white blood
cells (basophils, basophils/leukocytes, lymphocytes, lymphocytes/leukocytes, monocytes,
monocytes/leukocytes, neutrophils, neutrophils/leukocytes, and leukocytes) in the AD pool
(initial period, ECZTRA trials), the monotherapy pool (initial, maintenance, and open-label
periods), or ECZTRA-3 (initial period).

The proportion of subjects with potentially clinically significant values (PCSV) for hematology
parameters during the initial treatment period in the AD pool (ECZTRA trials) were similar in
the tralokinumab and placebo groups. The most commonly reported PCSVs were monocytes
>0.8x10°/L (25.6% for the tralokinumab group, 25.3% for the placebo group) and lymphocytes
between 0.5 and 1.0x10°/L (8.4% for tralokinumab group, 11.3% for placebo group). A similar
pattern was observed for the monotherapy pool and ECZTRA-3.

Table 43 summarizes the PCSVs of hematologic parameters for the initial period of the AD pool
(ECZTRA trials).
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Table 43. Summary of Subjects With Potentially Clinically Significant Hematology Values, Initial
Treatment Period, AD Pool (ECZTRA Trials Only), Safety Analysis Set
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X T -] [(l0~8/L 246 [ 22.3 589 [ 9.4)
Eosinophils > 3.0 (10~9/L) 13 [ 1.2} 2 [ D.3)
Lymphocytes (l0+3/L)
L hocytes L) & [ D.4 2
0. 0~8/L) < T 1 (L0~8/L 130 [ EB.4 T |
L k = z 8/L 4 0.3
Lymphocytes > 3. (LO*8 L I 0.2 11
Honocytes [(LO~9/L)
i 0.1 4 { D0.2]
a8 288 [ 25.6 158 [ 25.3
1 .1}
1.0 (l0~9/L) 51 -} 2 [ 0.5
1.5 (10~9/L) 28 [ L1.E] [ Ll.4
30 (L0-~8/L
{10~58/L] 10 0.1 1 -2}
450 (1 55 [ 2.5] 28 [ 4.5)

Source: BLA 761180, Module 5.3.5.3, Integrated Summary of Safety atopic dermatitis pool tables and figures, Table 4.1.15.

Figure 14 to Figure 25 depict the mean changes from baseline for the initial period in the AD
pool (ECZTRA-1, -2, -3, and -5), and the initial/maintenance periods in the monotherapy trials
(ECZTRA-1 and -2), respectively, for each parameter.
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Hemoglobin

Figure 14. Mean Change From Baseline in Hematology Parameters Over Time, Hemoglobin, Initial
Treatment Period, AD Pool (ECZTRA Trials Only), Safety Analysis Set

1.0+
5 B —_
) B T
-_% 05
=]
g_ e
2 -
@ -
T % 0.0 &= -
Ew
o L
s+
=
g5 -05 1
Qg
=
o
&
r -1.0 7
=
m
K =
[}
1.5 o

Number of subjects

1551 1478 1463 1440 1406

E».'IE'B 593 5_5'5_8 5?5 5£|1[J

BL w4 Wwa w12 W16

--—-a——— Tralokinurmab Total (n=1553) ——&— Hacebo Total (n=629)
Source: BLA 761180, Module 5.3.5.3, ISS AD pool tables and figures, Figure 4.2.94.
Abbreviations: AD, atopic dermatitis; BL, baseline; ECZTRA, ECZema TRAlokinumab; ISS, integrated summary of safety; W, week;
SEM, standard error of the mean

Figure 15. Mean Change From Baseline in Hematology Parameters Over Time, Hematocrit, Initial
and Maintenance Treatment Periods, Monotherapy Pool, Maintenance Safety Analysis Set

0.0z
&
2
<% 001
E:‘,m
E
EZ%
:EE 0.00 +
@
£en
-
e 0.01
MNumber of subjects
158 157 185 158 155 151 137 125 ™07 MF 107 103 96 a4
185 160 162 181 183 154 142 134 117 113 108 1 ar jele]
81 an an BE1 81 78 73 g2 2 47 44 ar ] 36

. ﬁl? :'IIB ﬁII:I a7 5:5 EIIZI 4|3 38 37 !.':? 33 :1|1 EIEI

BL W4 WB W12 WIG W20 W24 W2B W32 W3Ie W40 W44 W4B Ws2

———a—— TOWTO2W n=155) —o—— TQ2IWTC4W n=155)
* TO2W/PCE (n=E1) ———— PCHB/PCB {n=£0)

BL: Baseline. 3EM Standard emor of the mean. W: Week.
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TOPWIPCE: Week 18 Tralokinumab responder - Placebo.
PCE/PCE: Week 10 Placebo responder - Flacebo.
Source: BLA 761180, Module 5.3.5.3 Integrated Summary of Safety monotherapy pool tables and figures, Figure 4.4.201
The PT of anemia (mild/possibly related/dose not changed/resolved) was reported for one subject

(ECZTRA  ?9)in the tralokinumab group for the initial period.
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Platelets

Figure 16. Mean Change From Baseline in Hematology Parameters Over Time, Platelets, Initial
Treatment Period, AD Pool (ECZTRA Trials Only), Safety Analysis Set
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Source: BLA 761180, Module 5.3.5.3, ISS AD pool tables and figures, Figure 4.2.108.
Abbreviations: AD, atopic dermatitis; BL, baseline; ECZTRA, ECZema TRAlokinumab; ISS, integrated summary of safety; W, week;
SEM, standard error of the mean

Figure 17. Mean Change from Baseline in Hematology Parameters Over Time, Platelets, Initial and
Maintenance Treatment Periods, Monotherapy Pool, Maintenance Safety Analysis Set
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BL: Baseline. SEM Standard error of the mean. W Week.

TEEWITCY: Week 16 Tralokinumab responder - Tralokinurmab every tw o weeks.

TEEWTRHN: Week 16 Tralokinumab responder - Tralokinurmat every four wesks.

TC2WIPCE: Week 16 Tralokinumab responder - Flacebo.

PCB/PCE: Week 18 Placebo responder - Flacebo.
Source: BLA 761180, Module 5.3.5.3 Integrated Summary of Safety monotherapy pool tables and figures, Figure 4.4.216.
No subject was reported with the PT of thrombocytopenia or platelet count decreased in the

tralokinumab group for the initial period.
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Neutrophils

Figure 18. Mean Change From Baseline in Hematology Parameters Over Time, Neutrophils, Initial
Treatment Period, AD Pool (ECZTRA Trials Only), Safety Analysis Set
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Source: BLA 761180, Module 5.3.5.3, ISS AD pool tables and figures, Figure 4.2.98.
Abbreviations: AD, atopic dermatitis; BL, baseline; ECZTRA, ECZema TRAlokinumab; ISS, integrated summary of safety; W, week;
SEM, standard error of the mean

Figure 19. Mean Change From Baseline in Hematology Parameters Over Time, Neutrophils, Initial
and Maintenance Treatment Periods, Monotherapy Pool, Maintenance Safety Analysis Set
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PCB/PCH: Week 18 Placebo responder - Flacebo.
Source: BLA 761180, Module 5.3.5.3 Integrated Summary of Safety monotherapy pool tables and figures, Figure 4.4.206.
The PT of neutropenia/neutrophil count decreased (moderate/possibly related/drug interrupted/
: ) (6)\ - .
resolved) was reported for one subject (ECZTRA- @) in the tralokinumab group for the

initial period.

90
Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180
tralokinumab injection, 150 mg/mL

Leukocytes

Figure 20. Mean Change From Baseline in Hematology Parameters Over Time,
Treatment Period, AD Pool (ECZTRA Trials Only), Safety Analysis Set
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SEM, standard error of the mean

Figure 21. Mean Change From Baseline in Hematology Parameters Over Time, Leukocytes, Initial
and Maintenance Treatment Periods, Monotherapy Pool, Maintenance Safety Analysis Set
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The PT of leukopenia was reported for no subject in the tralokinumab group and one subject in

the placebo group for the initial period.

Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656

91



BLA 761180
tralokinumab injection, 150 mg/mL

Lymphocytes

Figure 22. Mean Change From Baseline in Hematology Parameters Over Time, Lymphocytes,
Initial Treatment Period, AD Pool (ECZTRA Trials Only), Safety Analysis Set
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Abbreviations: AD, atopic dermatitis; BL, baseline; ECZTRA, ECZema TRAIlokinumab; ISS, integrated summary of safety; W, week;
SEM, standard error of the mean

Figure 23. Mean Change From Baseline in Hematology Parameters Over Time, Lymphocytes,
Initial and Maintenance Treatment Periods, Monotherapy Pool, Maintenance Safety Analysis Set
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TR2WIPCE: Week 18 Tralckinumab responder - Placebo.
PCB/PCE: Week 18 Placebo responder - Flacebo.
Source: BLA 761180, Module 5.3.5.3 Integrated Summary of Safety monotherapy pool tables and figures, Figure 4.4.208.
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Monocytes

Figure 24. Mean Change From Baseline in Hematology Parameters Over Time, Monocytes, Initial
Treatment Period, AD Pool (ECZTRA Trials Only), Safety Analysis Set
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Figure 25. Mean Change From Baseline in Hematology Parameters Over Time, Monocytes, Initial
and Maintenance Treatment Periods, Monotherapy Pool, Maintenance Safety Analysis Set
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Eosinophils

The baseline mean values of eosinophils were elevated (>ULN 0.5x10%L) in the tralokinumab
(44.5%) and placebo (41.8%) treatment groups in a similar proportion of subjects (Table 44).

PCSV for eosinophil count (>1.5x10°%L) at baseline was reported for a similar proportion of
subjects in the tralokinumab group (7.7%) compared to the placebo group (7.2%), and for a
greater proportion of subjects in the tralokinumab group compared to the placebo group during
the initial treatment period (with a decline towards baseline at the end of the initial treatment
period). A similar trend was reported during the maintenance period.

Table 44. Summary of Subjects With PCSVs for Eosinophil Count, Initial Treatment Period, AD
Pool (ECZTRA Trials Only), Safety Analysis Set

Tralokinumab Placebo
Total Total
(n=1552 (n=6Z8
H (%) H (=
During the initial treatment period
Eosinophils (1078/L
1.5 [(1078/L} < Ee=sinophils <=5.0 (10"9/L 2346 ([ ZZ.3 59 [ 5.2
Eosinophil= =5.0 (10°8/L 1% ( 1.2 2 .3
At the =nd of the initial treatment period
Eosinophils (1079/L
1.5 [(1078/L} < Ee=inophils <=5.0 (10"8/L 182 [ 1z2.4 28 4
Eosinophil= >5.0 (10°9/L 7 0.5 1 0.2

Source: BLA 761180, Module 2.7.4, Panel 99.

Abbreviations: AD, atopic dermatitis; ECZTRA, ECZema TRAlokinumab; PCSV, potentially clinically significant value

A transient increase in mean eosinophil value was reported for the tralokinumab groups in the
AD pool (ECZTRA trials), the monotherapy pool, and ECZTRA-3, with a decline to less than
their baseline values for all treatment groups at Week 52 (Figure 26 and Figure 27).
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Figure 26. Mean Change From Baseline in Eosinophils Over Time, Entire Trial Period, AD Pool
(ECZTRA Trials Only), Safety Analysis Set
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Figure 27. Mean Change From Baseline of Hematology Parameters Over Time, Eosinophils, Initial
and Maintenance Treatment Periods, Monotherapy Pool, Maintenance Safety Analysis Set
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TEAEs of eosinophilia (PTs of eosinophil count increased and eosinophilia) were reported in a
higher proportion of subjects in tralokinumab groups compared with the placebo groups (PT of
eosinophil count increased [0.5% versus 0] and PT of eosinophilia [0.9% versus 0.3%]). Most
subjects had elevated eosinophil values at baseline. Two subjects in the ECZTRA-1 Trial
(28317, 28302) experienced AD flare-ups and were reported with SAEs of eosinophilia (refer to
the SAE narratives in Section [11.17 for details).

The shifts in eosinophil values from normal (<0.5x10%L) to potentially clinically significant
values (>1.5x10%L) were transient for both treatment groups.

Vital Signs

No clinically significant changes in the vital signs (diastolic blood pressure, systolic blood
pressure, heart rate) were observed in any treatment group during the initial treatment period in
the AD pool, the maintenance or open-label treatment period of the monotherapy pool, or the
initial or continuation treatment period in the ECZTRA-3 trial.

The TEAE of hypertension related to vital signs was reported at a similar frequency in subjects
in the tralokinumab and placebo groups (1.4% versus 1.1%) in the AD pool. The frequency of
TEAES related to vital signs was low and similar in the tralokinumab and placebo groups for the
duration of the monotherapy and ECZTRA-3 trials.

Thorough QT Study and ECG

The Applicant proposed, and the Agency accepted, a plan not to conduct a thorough
QT/corrected QT study for tralokinumab, because monoclonal antibodies are not expected to
interact with ion channels due to their large molecular size and weight, and high specificity.

A blinded external expert conducted routine 12-lead ECG monitoring in all ECZTRA trials.
Abnormal ECG findings considered clinically significant by the Investigator were recorded as
AEs.

No clinically significant changes were observed in any treatment groups during the initial
treatment period in the AD pool, during the initial/maintenance/open-label treatment periods in
the monotherapy pool, or the initial/maintenance treatment periods of ECZTRA-3.

8. Therapeutic Individualization

8.1. Intrinsic Factors

No clinically significant differences in the PK of tralokinumab-ldrm were observed based on age
(range 18 to 92 years), sex, mild-to-moderate renal impairment, or mild hepatic impairment. The
effect of severe renal impairment or moderate-to-severe hepatic impairment on the
pharmacokinetics of tralokinumab-ldrm is unknown.

8.2. Drug Interactions

See Section 111.14 for this discussion.
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8.3. Plans for Pediatric Drug Development

An adequate ePPND study in cynomolgus monkeys was conducted with tralokinumab to
evaluate the potential toxicity in juvenile animals. No treatment-related effects in juvenile
animals were noted in this ePPND study. The results from this ePPND study support treatment of
pediatric subjects with tralokinumab. Refer to Section 111.13 for details.

The initial approval of tralokinumab for treatment of moderate-to-severe AD in subjects @

will be limited to adult subjects (pediatric subjects were not
included in the Phase 3 trials).

The product triggers the Pediatric Research Equity Act as a new active ingredient. Therefore,
Pediatric Research Equity Act postmarketing requirements will be issued at the time of BLA
licensing, to include the following four studies:

(1) LP0162-1334: Efficacy and safety (Phase 3, randomized, double-blind, placebo-
controlled, parallel-group, monotherapy trial) in adolescents (12 to <18 years of age) with
moderate-to-severe AD who are candidates for systemic AD treatment.

(2) LP0162-1335: PK and safety (Phase 1, randomized, single [observer] blinded, parallel-
group, monotherapy trial) in pediatric subjects (2 to <12 years of age) with severe AD
who are candidates for systemic AD treatment (studied sequentially in two cohorts: 6 to
<12 years and 2 to <6 years).

(3) LP0162-1336: Efficacy and safety (Phase 3, randomized, double-blind, placebo-
controlled, parallel-group trial with tralokinumab and placebo in combination with TCS
therapy) in pediatric subjects (2 to <12 years of age) with severe AD who are candidates
for systemic AD treatment (studied simultaneously in two cohorts: 6 to <12 years and 2
to <6 years).

(4) LP0162-1381.: Efficacy, safety, and PK (Phase 2, single-arm, open-label, monotherapy
trial) in infants and pediatric subjects (6 months to <2 years of age) with severe AD who

are candidates for systemic AD treatment.
(b) (4)

8.4. Pregnancy and Lactation
8.4.1. Animal Data

The following nonclinical information was used in support of product labeling. Refer to
Section 111.13 for details.

In a pilot embryofetal development study, doses of up to 100 mg/kg tralokinumab were
administered IV to pregnant cynomolgus monkeys once every week during organogenesis. No
maternal or embryofetal toxicity was observed at doses up to 100 mg/kg/week tralokinumab (10
times the maximum recommended human dose [MRHD] on a mg/kg basis of 10 mg/kg/week).
Tralokinumab crossed the placenta in monkeys.
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In a pre- and post-natal development study, doses of up to 100 mg/kg tralokinumab were
administered IV to pregnant cynomolgus monkeys once every week from gestation day 20 to
parturition. No maternal or developmental toxicity was observed at doses up to 100 mg/kg/week
tralokinumab (10 times the MRHD on a mg/kg basis of 10 mg/kg/week).

In an enhanced pre- and post-natal development study, doses of up to 100 mg/kg/week
tralokinumab (10 times the MRHD on a mg/kg basis of 10 mg/kg/week) were administered IV to
pregnant cynomolgus monkeys once every week from the beginning of organogenesis to
parturition. No treatment-related adverse effects on embryofetal toxicity or malformations, or on
morphological, functional, or immunological development were observed in the infants from
birth to 6 months of age.

The results of the embryofetal developmental study in monkeys will not be included in labeling
because this was a pilot study with a small number of animals in each treatment group and can be
considered a dose-range—finding study. The results from both the pre- and post-natal
development and enhanced pre- and post-natal development studies in monkeys will be included
in the labeling, because both of these studies contained adequate numbers of animals in each
treatment group for evaluation.

The multiples of human exposure based on mg/kg comparison between the NOAELSs identified
in pivotal toxicology studies and the proposed MRHD are provided in Table 45.

Table 45. Multiples of Human Exposure for NOAELSs Identified in Pivotal Toxicology Studies
NOAEL Multiples of Human Exposure?

Study Route (mg/kg) (Based on mg/kg Comparison)
Embryofetal development study v 100 10
Pre- and post-natal development study v 100 10
Enhanced pre- and post-natal development study IV 100 10

Source: Nonclinical study reports submitted to BLA 761180.

! Compared with the maximum recommended human dose of 600 mg, or 10 mg/kg on a mg/kg basis.

Abbreviations: IV, intravenous; NOAEL, no observable adverse effect level

Because of the limited information regarding pregnancy impact, pregnancy registries will be
recommended as postmarketing requirements, consistent with the Division of Pediatric and
Maternal Health consultative review.

9. Product Quality

The OPQ, CDER, recommended approval of STN 761180 for  ©® manufactured by LEO
Pharma A/S follwoing final determination of the compliance status of the A
(tralokinumab-ldrm) drug substance manufacturing facility. FDA assessment of the ability of
these facilities to conduct manufacturing operations in compliance with current good
manufacturing practice was required to support approval of the application.

From the product quality and sterility assurance perspective, OPQ, CDER, does not note any
product quality deficiencies that would preclude approval of STN 761180 for i
manufactured by LEO Pharma A/S at this time.

The prelicense inspection was conducted on 03/02/21 to 03/19/2021 at AstraZeneca
Pharmaceuticals LP Frederick Manufacturing Center (FEI 3002617771). A three-item FDA
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Form 483 was issued and the initial recommendation was withhold. The final classification of
the prelicense inspection is acceptable following the Applicant’s adequate response to
objectionable conditions.

The application will not be approved during this assessment cycle due to Center for Devices and
Radiological Health (CDRH) defeciencies. If manufacturing changes are made before the
sponsor submits their responses to the CR deficiencies, additional assessment may be needed
during the next assessment cycle.

9.1. Device or Combination Product Considerations

Not applicable.

10. Human Subjects Protections/Clinical Site
and Other Good Clinical Practice

Inspections/Financial Disclosure
Refer to Section 111.20 for the results of clinical trial site inspections conducted by the Office of

Scientific Investigations, which recommended inspection of one international and three domestic
clinical trial sites:

loted d | roteict : sl A

e Based on the results of Drs. Alexis and Nguyen’s inspections, the studies LP0162-1325
(ECZTRA-1) and LP0162-1339 (ECZTRA-3) appear to have been conducted adequately,
and the data generated by these sites appears acceptable in support of the respective
indication.

e Dr. Parish’s Site 423 was terminated by the Applicant during the trial for noncompliance.
“Due to concerns related to study conduct, potential unblinding, and data integrity and
reliability noted during the inspection of Dr. Parish’s site (in particular with regard to the
Week 16 EASI scores), we recommend a sensitivity analysis be conducted with regard to
the data from this site.”
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The Clinical Review team decided to exclude the following three clinical trial sites, which were
terminated by the Applicant due to GCP noncompliance, from the efficacy and safety analyses:

(1) Site 423 (Dr. Parish) was terminated during participation in ECZTRA-2.

(2) Site 435 (Dr. Woodson) was terminated during participation in ECZTEND
(no compliance issue identified during ECZTRA-2).

(3) Site 818 (Dr. Hanabergh) was terminated during participation in ECZTRA-4
(no compliance issue identified during ECZTRA-3).

The analyses of the safety and efficacy data were not affected in a meaningful way by exclusion
of these three sites and support the conclusion that the studies were conducted adequately. The
data generated support the proposed indication.

Review of the financial disclosures did not raise any concern about the validity or reliability of
the data (refer to Section 111.23 for details).

11. Advisory Committee Summary

An Advisory Committee meeting was not held, because no unexpected significant safety/efficacy
issue or controversial/challenging issue was identified that would benefit from discussion at an
Advisory Committee meeting.
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111. Appendices

12. Summary of Regulatory History

Investigational new drug (IND) 123797 was submitted on 11/5/2014 for the proposed indication
of treatment of atopic dermatitis (AD). The IND-opening study was a Phase 2b study entitled: “A
Phase 2b, Randomized, Double-blinded, Placebo-controlled, Dose-ranging Study to Evaluate the
Efficacy and Safety of Tralokinumab in Adult Subjects with Moderate-to- Severe Atopic
Dermatitis.”

Tralokinumab is a human recombinant monoclonal immunoglobulin G4 (1gG4) antibody, an
IL-13 receptor al and o2 antagonist administered by subcutaneous (SC) injection.

On 9/7/2016, an End-of-Phase 2 meeting was held with the Applicant to discuss their Phase 3
development program, including trial design and analysis, target population, dose and dosing
regimen, use of concomitant medications, proposed efficacy endpoints including Patient-
Reported Outcomes (PROSs) as a primary endpoint (Week 12, later changed to Week 16), use of
biomarkers for enrichment, and the safety database.

On 1/30/2017, comments for a Type-C Written Response Only (WRQO) Guidance meeting was
conveyed to the Applicant, including the Applicant’s plans for a drug-drug interaction (DDI)
study, proposed Investigator’s Global Assessment (IGA) scale, concomitant use of topical
corticosteroids (TCS) in the maintenance period, use-related risk analysis, and a human factors
validation study to self-administer the product.

On 11/7/2016, the Applicant submitted an initial Pediatric Study Plan (iPSP). On 2/3/2017, the
Agency sent an iPSP Written Response letter to the Applicant following discussion of the iPSP
at a PeRC meeting on 1/25/2017. On 5/3/2017, the Applicant submitted an Agreed-iPSP which
was reviewed by the Division of Dermatology and Dentistry and Division of Pediatric and
Maternal Health on 5/25/2017 and discussed at a PeRC meeting on 5/31/2017. On 6/6/2017, the
Agency sent a letter of No Agreement to the Agreed-iPSP to the Applicant. On 5/2/2018, the
Applicant submitted an Amended PSP, and resubmitted it as an Agreed-iPSP on 6/4/2018. The
Agency agreed with the proposed Pediatric Study Plan and the proposed timeline. An Agreed-
iIPSP agreement letter was sent to the Applicant on 6/28/2018. On 2/28/2020, the Agency sent an
agreement letter with an Amended Agreed-iPSP submitted by the Applicant on 11/20/2019. An
Inadequate Study Request letter was sent to the Applicant on 6/24/2020 in response to a
Proposed Pediatric Study Request submitted by the Applicant on 4/2/2020.

On 2/14/2017, comments for a Type-C WRO Guidance meeting were conveyed to the Applicant,
including assessment of pruritus by pruritus numeric rating scale (NRS) score, responder

definition >4 points in weekly average of Worst Daily Pruritus, and discussion of concerns about
Scoring Atopic Dermatitis (SCORAD) and Dermatology Life Quality Index (DLQI) instruments.

On 6/23/2017, an Advice letter was sent to the Applicant including comments related to Clinical
Pharmacology, Statistical analysis, and efficacy endpoints for Phase 3 trials.
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On 8/22/2017, an Advice letter was sent to the Applicant with comments regarding their
proposed outline of a DDI study.

On 11/19/2018, comments for a Type-C WRO Guidance meeting was conveyed to the
Applicant, including the Applicant’s plan to use pharmacokinetic (PK) data from legacy trials for
the development of the population PK (popPK) model of tralokinumab in subjects with AD.

On 5/1/2019, a pre-biologics license application (BLA) meeting was held with the Applicant,
and the following were discussed:

Regulatory: The format for the Table of Contents of the BLA, financial disclosure
requirements, and provision of summary-level clinical site data.

Chemistry, manufacturing, and controls: Inspection of the drug substance and drug
product manufacturing sites and plan to cross-reference the Drug Master Files, proposed
stability update, the device constituent parts of the combination product, human factors
validation study protocol, and product quality microbiology comments.

Nonclinical: outline of content for the nonclinical part of the application and request for
the Applicant to provide an updated carcinogenicity risk assessment.
Clinical/Biostatistics/Clinical Pharmacology:

Agreed that the pivotal Phase 3 trials ECZTRA-1, -2, and -3 and the supportive
clinical trials ECZTRA-5 and D2213C00001, combined with PK and safety data from
tralokinumab used in other indications, is adequate for filing.

Submission of the DDI study as a postmarketing commitment.

Submission of complete safety follow-up data (including safety data for subjects in
follow-up periods) at the 120-day safety update, electronic common technical
document locations for the integrated summary of safety and integrated summary of
effectiveness, CDISC formatting of datasets.

Agreed with Applicant’s plan to report the electrocardiogram (ECG) results in the
individual CTRs in Module 5 and in the safety evaluation in Module 2.7.4, and
proposed approach for evaluation of QTc prolongation.

Agreed to include Summary of PK results from four of six completed Phase 1 trials in
the Summary of Clinical Pharmacology Studies and the approach to the population
PK analysis plan.

The Applicant acknowledged the Agency’s comments that formal testing during the
maintenance period and testing for DLQI and SCORAD endpoints are not required as
findings from this testing will not appear in labeling.

Agreed with Applicant’s plan to submit the modified statistical analysis plan to the
Agency before unblinding the data.

Agreed that proposed pooling strategy is acceptable, but analyses based on pooled
efficacy data are considered exploratory.

Agreed to conduct subgroup analysis for the primary endpoints using the
monotherapy pool.

Agreed that the total accrued exposure appeared adequate for filing.

Agreed with the proposed pooling strategy for AD and monotherapy.

Agreed with the Applicant’s proposal to include integrated safety information from
asthma trials.
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— Agreed that the exposure pool include data from all Phase 1 to 3 trials with
tralokinumab (AD, healthy subjects, asthma, ulcerative colitis and idiopathic
pulmonary fibrosis) to provide a summary of deaths, pregnancies, and rare events,
and a summary of major adverse cardiovascular events using the exposure pool and
the AD pool.

— Agreed that the safety analysis for subgroups include only the monotherapy pool.

— Agreed with the Applicant’s plan to include adverse events of special interest (AESI)
based on the mechanism of action of drug, animal toxicity data, and possible class
effects (serious infections, opportunistic infections, malignancies, tuberculosis, major
adverse cardiovascular events).

— Agreed with the Applicant’s planned integrated analysis for investigating
immunogenicity in the AD pool.

On 12/10/2019, comments for a Type-C WRO Guidance meeting were conveyed to the
Applicant, including chemistry, manufacturing, and controls and stability data, planned PK
comparability trials between the two 2.0 mL presentations (accessorized prefilled syringe
[APFES] and Al) and the 1.0 mL reference presentation, and the human factors studies.

On 4/27/2020, the Applicant submitted BLA 761180 for tralokinumab-Idrm ( @@ under
regulatory pathway 351(a) of the Public Health Service Act, for the indication of “the treatment
of moderate-to-severe atopic dermatitis in adult patients whose disease is not adequately
controlled with topical prescription therapies or when those therapies are not advisable.”

13. Pharmacology Toxicology: Additional
Information and Assessment

13.1. Summary Review of Studies Submitted
Under the Investigational New Drug

The nonclinical safety profile of tralokinumab supporting this BLA has been adequately
evaluated in (1) in vitro and in vivo pharmacology studies, (2) repeat-dose toxicity studies in
cynomolgus monkeys (up to 6 months), including safety pharmacology assessment, (3)
reproductive and developmental toxicity studies in cynomolgus monkeys, including two fertility,
one pilot embryofetal development, one prenatal and postnatal development study, and an
enhanced prenatal and postnatal development (ePPND) study, (4) tissue cross-reactivity study in
human tissues, and (5) a carcinogenicity risk assessment for tralokinumab. Genotoxicity and
carcinogenicity studies were not conducted since they are not considered applicable and/or
warranted. PK/Toxicokinetics were studied as part of the toxicity studies and in a separate
animal PK study in cynomolgus monkeys.

The target organs of toxicity or off-target tissue binding of the mAb were not identified.
Systemic pharmacologic effects did not suggest a potential risk to humans. There were no
nonclinical safety issues of significant concern as assessed by the nonclinical studies conducted
during the development program.
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13.1.1. Pharmacology (Primary and Secondary)

Tralokinumab is a human 1gG4 monoclonal antibody (mAb) that specifically binds to human IL-
13 and inhibits its interaction with IL-13 receptor al and o2 subunits (IL-13Ral and IL-13Ra2).
IL-13 is a naturally occurring cytokine of the type-2 immune response. Tralokinumab inhibits the
bioactivity of IL-13 by blocking IL-13 interaction with IL-13Ra1/IL-4Ra receptor complex.
Tralokinumab inhibits IL-13-induced responses including the release of proinflammatory
cytokines, chemokines and IgE.

A number of in vitro and in vivo pharmacology studies were conducted. The code name for
tralokinumab is CAT-354. A briefing summary of the studies previously reviewed is below.
Additional pharmacology studies submitted to this BLA are provided in Section 13.2. A brief
summary of these pharmacology studies is below.

Tralokinumab had strong affinity for human IL-13 with an equilibrium dissociation constant
(Kp) of 58pM and dose-dependently inhibited the interaction of IL-13 with both IL-13Ral and
IL-13R02 (Study #RIA354-049 Popovic2017. Refer to Section 13.2).

In vitro studies showed that tralokinumab inhibited the following effects of human IL-13 in a
range of primary cell-based assays:

e Neutralized the effects of bacterium-derived human IL-13 (half-maximal inhibitory
concentration [ICso] 0.37nM), baculovirus-derived human IL-13 (ICso 1.1nM), human
IL-13 (Q130R) variant (ICso 1.6nM), and cynomolgus monkey IL-13 (ICso 1.7nM), but
not mouse 1L-13 in the TF-1 cell proliferation assay (Study #CAT354Rp006).

e Dose-dependently inhibited endogenous human IL-13-induced proliferation in the
HDLM-2 cell line (ICso 4.4nM), the release of eotaxin-1 from normal human lung
fibroblasts in response to human IL-13 (ICso 0.27nM), and 1L-13-induced upregulation
of vascular cell adhesion molecule-1 (VCAM-1) on human umbilical vein endothelial
cells (ICsp 0.37nM) (Study #CAT354Rp006).

e Dose-dependently inhibited IL-13—-induced CD23 expression on human peripheral blood
mononuclear cells with an ICsp of 0.1nM (Study #CAT354Rp039).

e Dose-dependently neutralized IgE production by purified human peripheral cells induced
by IL-13 with an ICsp of 1.8nM (Study #CAT354Rp029).

e Significantly inhibited potentiation of Ca?*-signaling histamine bronchial smooth muscle
contraction at the single antibody concentration tested (67nM) using primary human
bronchial smooth muscle cells (Study #CAT354Rp025).

e Dose-dependently decreased release of eotaxin (ICso 32.4nM) and inhibited eosinophil
shape change with an 1Cso of 14nM in granulocytes purified from human buffy coats
(Study #CAT354Rp042).

e Dose-dependently inhibited gene expression of CCL2 (ICso 201pM), CCL26 (ICso
189pM), NTRK1 (ICso 268pM) and IL13RA2 (ICso 367pM), as well as secretion of
CCL-2/MCP-1 (ICsp 217pM) induced by IL-13 in human epidermal keratinocytes
(Study #REP-HND-2019-02 [Section 13.2]).

e Dose-dependently inhibited downregulation of FLG (ICsg 19.1 nM), FLG2
(ICso 16.4nM), LOR (ICsp 16.0nM and 13.3nM), ELOVL3 (ICso 16.2 nM), and DEFB4A
(ICs0 13.0nM) mediated by IL-13 in human epidermal keratinocytes
(Study #REP-HND-2019-03 [Section 13.2]).
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e Dose-dependently inhibited gene expression of CCL2 (ICso 315pM), CCL11 (ICso
112pM), and POSTN (ICso 241pM), as well as secretion of CCL-2/MCP-1 (ICso 336pM)
induced by IL-13 in human dermal fibroblasts (Study #REP-HND-2019-04
[Section 13.2]).

In in vivo studies tralokinumab inhibited or decreased the following responses involving 1L-13:

e Dose-dependently inhibited IL-13-induced infiltration of total leukocytes and eosinophils
in a mouse air pouch model (Study #CAT354Rp037).

e Pretreatment with tralokinumab significantly reduced airway hyperresponsiveness (AHR)
and bronchoalveolar lavage eosinophilia in BALB/C male mice (Study #CAT354Rp043).

e Tralokinumab caused a 60% inhibition of total serum IgE levels by seven days after
administration in female allergic cynomolgus monkeys with high baseline IgE levels
(Study #CAT354Rp034).

e Inhibited AHR measured by PC30 inhibited AHR, measured by area under the antigen
challenge lung resistance-time curve (R. AUC) (p<0.05). Inhibited antigen priming
(p<0.01). Inhibited eosinophil (p<0.05) and total cell (p<0.05) but not macrophage,
lymphocyte, or mast cell influx into the bronchoalveolar lavage in a cynomolgus monkey
antigen challenge model (Study #CAT354Rp038).

Tralokinumab did not neutralize bioactivity of IL-4 or IL-1p in the VCAM-1 human umbilical
vein endothelial cell assay (Study #CAT354Rp006) and the IgE production induced by IL-4
(Study #CAT354Rp029). Tralokinumab did not inhibit downregulation of FLG, FLG2, LOR,
ELOVL3, and DEFB4A; gene expression of CCL2, CCL11 and POSTN; or secretion of
CCL-2/MCP-1 mediated/ induced by IL-4 (Studies #REP-HND-2019-02 and
#REP-HND-2019-03).

No cross-reactivity of tralokinumab-fluorescein isothiocyanate (FITC) with tested normal human
tissues was observed (Study #530762. Refer to Other Toxicology/Specialized Studies under
Section 13.1.4 for details).

The IL-13 amino acid sequence homology between human and cynomolgus monkey is 95%,
whereas that between human and rodent is 55% for mouse and 62% for rat. Tralokinumab did
not cross-react with mouse 1L-13. Tralokinumab neutralized the effect of cynomolgus monkey
IL-13 with near-equivalent potency to wildtype human IL-13. Therefore, cynomolgus monkey
was selected as a single pharmacologically relevant species for use in nonclinical studies with
tralokinumab.

13.1.2. Safety Pharmacology

No stand-alone safety pharmacology study was conducted with tralokinumab. Safety
pharmacology parameters were included in the repeat-dose toxicology studies in cynomolgus
monkeys. Repeated administration of tralokinumab up to 100 mg/kg/week had no adverse effects
on the evaluated parameters for cardiovascular, respiratory, and behavioral effects.
Neurobehavioral assessment was included for infants in an ePPND study. No tralokinumab-
related effects were observed in offspring from pregnant female cynomolgus monkeys treated
with tralokinumab up to 100 mg/kg/week during the period of organogenesis through parturition.
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13.1.3. Absorption, Distribution, Metabolism,
Excretion/Pharmacokinetics

Absorption studies were conducted with tralokinumab in a separate PK study and toxicokinetic
studies incorporated in toxicology studies in cynomolgus monkeys (Table 46). Standard
distribution, metabolism, and excretion studies were not conducted with tralokinumab because it
is a monoclonal antibody. The code name for tralokinumab is CAT-354.

Table 46. Absorption, Distribution, Metabolism, Excretion, PK and TK Studies

Type of Study

Major Findings

Absorption
Investigation of the
intravenous single-dose
pharmacokinetics of
CAT-354 in Ascaris
suum-sensitive
cynomolgus monkey,
Study #CAT354Rp034,
nonGLP

Single Dose of 10 mg/g to Monkeys
Tuz: 10.8 days

AUCo-»: 1954 ng day/mL

Cmax: 353.3 pg/mL

C. or Cur: 5.5 mL/kg/day

Vz: 85.0 mL/kg

Distribution
No organ/tissue and other
distribution studies were
conducted.

The V: of tralokinumab was 85.0 mL/kg after a single intravenous dose,
indicating minimal to moderate extravascular distribution. Tralokinumab
shows the PK behavior expected for an IgG4 antibody targeted to a
soluble cytokine. For this reason, as well as due to the lack of target organ
toxicity, specific tissue distribution studies were not considered relevant.

Metabolism
No metabolism studies
were conducted.

The expected consequence of the metabolism of monoclonal antibodies is
degradation to small peptides and individual amino acids.

TK Data from general

toxicology studies
CAT-354: 28-Day (Once
Weekly Dosing)
Intravenous
Administration Toxicity
Study in Monkey
Followed by a 28-Day
Recovery Period, Study
#1348/053 and
CAT-354Rp012, GLP

4-Week IV Administration to Monkeys
Tz

100 mg/kg: 6.7 days
AUC.

10 mg/kg: 1270 ug day/mL

30 mg/kg: 4580 pg day/mL

100 mg/kg: 18,800 pg day/mL
Cmax

10 mg/kg: 297 pg/mL

30 mg/kg: 1020 pg/mL

100 mg/kg: 4410 pg/mL
Accumulation

N/A
Dose proportionality

Increased approximately dose-proportionally from 10 to 100 mg/kg

following the first and fourth doses.
ADA

None

106

Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180

tralokinumab injection, 150 mg/mL

Type of Study

Major Findings

CAT-354: 13-Week (Once
Weekly Dosing) Intravenous
Administration Toxicity
Study in Monkey with a
13-Week Treatment-Free
Period, Study #1348/058,
GLP

13-Week IV Administration to Monkeys
Male
Tz

10 mg/kg: 15.7 days

100 mg/kg: 10 days
AUCo5-144

10 mg/kg: 1480 ug day/mL

30 mg/kg: 4060 ug day/mL

100 mg/kg: 22,600 pg day/mL
Cmax

10 mg/kg: 550 pg/mL

30 mg/kg: 1830 pug/mL

100 mg/kg: 6760 pg/mL

Female
Tap
10 mg/kg: 17.4 days
100 mg/kg: 9.5 days
AUCo 5144
10 mg/kg: 2000 ug day/mL
30 mg/kg: 7250 pg day/mL
100 mg/kg: 22,000 pg day/mL
Cmax
10 mg/kg: 509 pg/mL
30 mg/kg: 2120 pug/mL
100 mg/kg: 5340 pg/mL
Accumulation
N/A
Dose proportionality
Increased approximately dose-proportionally from 10 to 100 mg/kg.
ADA
Four of twenty-six tralokinumab-treated monkeys developed ADAs
during the recovery phase.
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Type of Study Major Findings
CAT-354: 26-Week 26-Week IV Administration to Monkeys
Intravenous Toxicity Study Male
in Cynomolgus Monkeys T
with a 13-Week Treatment- 10 mg/kg: 15.8 days
Free Period, Study 30 mg/kg: 17.0 days
#CRL509615, GLP 100 mg/kg: 12.9 days
AUCo.168

10 mg/kg: 2280 ug day/mL

30 mg/kg: 8700 ug day/mL

100 mg/kg: 28,900 ug day/mL
Cmax

10 mg/kg: 506 pg/mL

30 mg/kg: 1780 pug/mL

100 mg/kg: 5992 pg/mL

Female
Tz

10 mg/kg: 9.1 days

30 mg/kg: 11.6 days

100 mg/kg: 10.8 days
AUCo.168

10 mg/kg: 2700 ug day/mL

30 mg/kg: 8320 ug day/mL

100 mg/kg: 28,100 ug day/mL
Cmax

10 mg/kg: 563 pg/mL

30 mg/kg: 1868 ug/mL

100 mg/kg: 5947 pg/mL
Accumulation

Systemic exposure increased three- to six-fold over the 26-week

treatment period.
Dose proportionality

Increased in an approximately dose-proportional manner over the dose

range of 10 to 100 mg/kg.
Gender differences

No significant gender differences.
ADA

None
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Type of Study Major Findings

CAT-354: 13-Week Toxicity 13-Week SC Administration to Monkeys
Study in the Cynomolgus T

Monkey with an 8-Week 75 mg: 10.9 days
Recovery Period Following 150 mg: 11.3 days
Subcutaneous 300 mg: 11.8 days
Administration, Study AUCo.144

#CRL514981, GLP 75 mg: 9130 pg day/mL

50 mg: 19,300 ug day/mL
300 mg: 38,800 pg day/mL
Cmax
10 mg: 2160 pg/mL
50 mg: 4610 pg/mL
300 mg: 8850 pg/mL
Accumulation (AR)
75 mg: 5.2
150 mg: 5.2
300 mg: 5.8
Gender differences
No significant difference
ADA
Twenty three of the 144 samples tested were reported positive. This
represents six control animals (12 samples) and nine animals (11
samples) from tralokinumab-treated groups.

TK Data from reproductive Male Monkeys (14 Dose on Day 92)

toxicology studies T

CAT-354: 13-Week 200 mg: 17.4 days

Subcutaneous 600 mg: 15.6 days

Administration Male Fertility Tmax

Study in the Cynomolgus 200 mg: 3 days

Monkey with a 13-Week 600 mg: 3 days

Recovery Phase, Study AUC,.7

#2843-005, GLP 200 mg: 10,800 pg day/mL

600 mg: 19,000 pg day/mL

Cmax

200 mg: 1730 pg/mL

600 mg: 3010 pg/mL
CL/F

200 mg: 21.1 mL/day

600 mg: 36.6 mL/day
Accumulation (AR)

200 mg: 5.3

600 mg: 4.3
ADA

None
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Type of Study Major Findings

CAT-354: A Subcutaneous Female Monkeys (12 Dose on Day 79)
Administration Female Ti2

Fertility Study in the 100 mg: 12.4 days

Cynomolgus Monkey with a 350 mg: 12.1 days
Recovery Phase, Study Tmax
#2843-006, GLP 100 mg: 3 days
350 mg: 3 days
AUCo.7
100 mg: 4920 pg day/mL
350 mg: 21,100 ug day/mL
Cmax
100 mg: 782 pg/mL
350 mg: 3360 pg/mL
CL/F
100 mg: 20.4 mL/day
350 mg: 17.6 mL/day
Accumulation (AR)
100 mg: 4.8
350 mg: 4.1
ADA
None

A Pilot Embryofetal Female Monkeys
Development Toxicity Study Tip
of CAT-354 Administered by 10 mg/kg: 4 days

Intravenous Injection to 30 mg/kg: 5.4 days
Pregnant Cynomolgus 100 mg/kg: 5.7 days
Monkeys, Study AUCg55

#SNBL200.07, GLP 10 mg/kg: 1090 pg day/mL

30 mg/kg: 3590 pg day/mL
100 mg/kg: 11,100 pg day/mL
Cmax
10 mg/kg: 341 pg/mL
30 mg/kg: 1140 pg/mL
100 mg/kg: 3690 pg/mL
CL
10 mg/kg: 11 mL/day/kg
30 mg/kg: 14.7 mL/day/kg
100 mg/kg: 6.3 mL/day/kg
Dose proportionality
Increased in a dose-proportional manner over the period GD 48 to 55
(AUCuss5).
Ratio of tralokinumab concentrations in fetal and maternal serum
10 mg/kg: 53.8£29.7%
30 mg/kg: 53.1+29.3%
100 mg/kg: 363+446%*
* The reason the ratio for the 100 mg/kg group was so high is an
unusually low maternal animal concentration (0.426+0.153 pg/mL in the
HD vs. 5.190+4.196 pug/mL in the MD group) and an usually high level in
one fetus from the HD group (6.46 ug/mL) compared to the mean of the
other three in the HD group (0.50 pg/mL).
ADA
None
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Type of Study

Major Findings

An Assessment of the
Effects of CAT-354 on Pre-
and Post-Natal
Development When
Administered Weekly by
Intravenous Injection to
Pregnant Cynomolgus
Monkeys, Study
#SNBL.200.15, GLP

Female Monkey
T2

30 mg/kg: 6.8 days

100 mg/kg: 9.3 days
Cmin

30 mg/kg: 452 pg/mL

100 mg/kg: 2062 pg/mL
Cmax

30 mg/kg: 910 pg/mL

100 mg/kg: 4001 pg/mL
Tralokinumab levels in lactating monkeys

LD 7

30 mg/kg: 240 pug/mL

100 mg/kg: 1187 pg/mL

LD 14

30 mg/kg: 119 pg/mL

100 mg/kg: 741 pg/mL

LD 28

30 mg/kg: 30 pg/mL

100 mg/kg: 330 pg/mL
Tralokinumab levels in F1 neonate monkeys

PND 7

30 mg/kg: 336 pg/mL

100 mg/kg: 1263 pg/mL

PND 14

30 mg/kg: 209 pg/mL

100 mg/kg: 901 pg/mL

PND 28

30 mg/kg: 121 pg/mL

100 mg/kg: 488 pg/mL
ADA

One 100 mg/kg/week maternal animal tested positive during the

treatment period.
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Type of Study Major Findings

Enhanced Pre-Postnatal Female Monkeys

Toxicity of CAT-354 AUCo.7

Administered by Intravenous 30 mg/kg: 6550 ug day/mL
Infusion in Pregnant 100 mg/kg: 20,300 pg day/mL
Cynomolgus Monkeys with  Cax

6-Month Postnatal 30 mg/kg: 1280 pg/mL
Evaluation, Study# 100 mg/kg: 3940 pg/mL
20054081, GLP Dose proportionality

Exposure to tralokinumab in maternal monkeys increased from 30 to
100 mg/kg/week in a generally dose-proportional manner. In the infant
monkeys, exposure increased with the increase in tralokinumab dose
level from 30 to 100 mg/kg/week administered to the maternal monkeys.
Accumulation
Observed after multiple doses. Maternal to infant ratios of tralokinumab
concentrations in serum on PPD91/BD91:
30 mg/kg: 0.539
100 mg/kg: 0.143
Tralokinumab was generally detectable in maternal and infant animals
up to PPD/BD91, but generally below or slightly above the detection limit
(maternal only) on PPD/BD180+2.
ADA
ADA-positive samples occurred in maternal animals (control: 11/170,
30 mg/kg: 4/160 and 100 mg/kg: 5/166 samples) and infants (14/31,
12/30, and 15/30 samples from control, 30 mg/kg/week and
100 mg/kg/week infant monkeys, respectively) at a low incidence that
was comparable across all groups, including controls. The reason for
ADA positivity in control samples was not determined, but the overall

results suggested a relation to assay performance.
Source: Nonclinical study reports submitted to BLA 761180.
Abbreviations: ADA, antidrug antibodies, AR, accumulation ratio; AUC,.7, area under the concentration—-time curve from 0 to 7 h;
AUC,.144, area under the concentration—time curve from 0 to 144 h; AUC,.1¢s, area under the concentration—time curve from 0 to
168 h; AUCy5.144, area under the concentration—time curve from 0.5 to 144 h; AUC,.,, area under the concentration-time curve from
time 0 to time t; AUC,., area under the concentration—time curve from time 0 to infinity; AUC4s.s5, area under the concentration—time
curve from 48 to 55 h; BD, birth day; CL, clearance; CL/F, clearance after oral administration; Cnax, maximum concentration; Cpn,
minimum concentration; GLP, good laboratory practices; HD, high dose; IgG, immunoglobulin G; IV, intravenous; LD, lactational day
or low dose; MD, mid dose; N/A, not applicable; PND, postnatal day; PK, pharmacokinetics; PPD, postpartum day; SC,
subcutaneous; Ty, terminal half-life; TK, toxicokinetics; Tmax, time to Cmax; V;, terminal-phase volume of distribution

13.1.4. Toxicology
13.1.4.1. General Toxicology

Single-Dose Toxicity

No single-dose toxicity studies were performed with tralokinumab. No acute toxicity after the
first dose of tralokinumab was noted at doses up to 100 mg/kg intravenous (IV) or
300 mg/injection SC in the repeat-dose toxicity studies in cynomolgus monkeys.

Repeat-Dose Toxicity

Three IV and two SC repeat-dose toxicity studies were submitted. The no observed adverse
effect level (NOAEL) for tralokinumab in cynomolgus monkeys was 90 mg/kg/week in the
13-week SC toxicology study and 100 mg/kg/week in the 26-week 1V toxicology study. No
tralokinumab-related adverse effects (including effects on the immune system) were observed.

112
Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180
tralokinumab injection, 150 mg/mL

No target organs of toxicity were identified. There were no neoplastic or test article-related non-
neoplastic proliferative lesions in the 26-week IV toxicology study. The NOAEL of

100 mg/kg/week in the 26-week IV toxicology study is 10 times the MRHD based on a mg/kg of
10 mg/kg/week. The mean AUCo.168h Values associated with the NOAEL are 694,805 and
677,731 pg hr/mL for males and females, respectively, which are 18 times the MRHD based on
AUC comparison for males and females. The multiples based on AUC comparison were
compared with the human AUC value at steady state at the MRHD, 1583.3 g day/mL (refer to
Section 14. The code name for tralokinumab is CAT-354.

Study 1 CAT-354: 26-Week Intravenous Toxicity Study in Cynomolgus Monkeys With a

13-Week Treatment-Free Period (Study #CRL.509615)

Key Study Findings

e No tralokinumab-related adverse effect was observed.

e No target organ of toxicity was identified.

e The NOAEL was 100 mg/kg.

e The mean AUCo.1e8n vValues associated with the NOAEL were 694,805 pg day/mL in
males and 677,731 ug day/mL in females, and the mean maximum concentration (Cmax)
values were 3362 pg/mL in males and 3253 ug/mL in females at Week 26.

Study Information

Study Features and Methods Details

GLP compliance: Yes

Dose and frequency of dosing: 0, 10, 30 and 100 mg/kg weekily.

Route of administration: Intravenous @ -
Formulation/vehicle: Solution/(b) @ sodium acetate, sodium chloride,

Species/strain:

polysorbate 80, pH 5.5.

Monkeys/Cynomolgus monkeys (Macaca fascicularis).

Number/sex/group:

4

Age:

Between 13 and 19 months of age on arrival.

Satellite groups/unigue design:

3/sex/group for recovery, except group 2.

Deviation from study protocol affecting
interpretation of results:

None
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Observations and Results

Parameter Major Findings

Mortality All animals survived until their scheduled necropsy.
Clinical signs No treatment related findings were observed.
Body weights No treatment related changes were observed.
Ophthalmoscopy No treatment related changes were observed.
Electrocardiogram No treatment related findings were observed.
Hematology No treatment related changes were observed.
Clinical chemistry No treatment related changes were observed.
Urinalysis No treatment related changes were observed.
Gross pathology No treatment related findings were observed.
Organ weights No treatment related changes were observed.
Histopathology There were no notable treatment related findings.

Adequate battery: Yes
Immunophenotyping and antidrug ~ Treatment related effects on biomarkers for T, B, and natural killer
antibodies cells, and for expression of Fc receptors in the lymphocytes and
monocytes were not observed. No substantive evidence for the
presence of antidrug antibodies in any serum samples examined.

Study 2 CAT-354: 28-Day (Once-Weekly Dosing) Intravenous Administration Toxicity
Study in the Monkey Followed by a 28-Day Recovery Period (Study #1348/053, GLP)

In this 28-day intravenous toxicity study in cynomolgus monkeys (3/sex/group) with a 28-day
recovery period (2/sex/group in the vehicle control and high-dose groups), tralokinumab was
administered at dose levels of 0 (vehicle control; phosphate-buffered saline), 10, 30, and

100 mg/kg once weekly. The maximum feasible dose is 100 mg/kg, per the Applicant. There
were no treatment-related adverse effects on clinical observations, body weight, ophthalmic
findings, ECG examinations, clinical pathology, organ weights, or macroscopic and microscopic
pathology. The NOAEL was 100 mg/kg based on the results of this study, which resulted in a
mean combined AUC.144n Value of 451,422 pg day/mL and Cmax value of 4412 pg/mL following
final dose administration on Day 22.

Study 3: CAT-354: 13-Week (Once-Weekly Dosing) Intravenous Administration Toxicity
Study in the Monkey with a 13-Week Treatment-Free Period (Study #1348/058, GLP)

In a 13-week intravenous toxicity study in cynomolgus monkeys (3/sex/group) with a 13-week
recovery period (2/sex/group in vehicle control, low and high dose groups), tralokinumab was
administered at dose levels of O (vehicle control; phosphate buffered saline), 10, 30, and

100 mg/kg once weekly. There were no treatment-related adverse effects on clinical
observations, body weight, ophthalmic findings, ECG examinations, clinical pathology, organ
weights, or macroscopic and microscopic pathology. The NOAEL was 100 mg/kg based on the
results of this study, which resulted in mean AUCo.144n values of 542,000 pg day/mL in males
and 528,000 pg day/mL in females, and Cmax values of 6760 pg/mL in males and 5340 pg/mL in
females at Week 13. There were nine antidrug antibodies (ADA)-positive samples in total; four
from vehicle control animals and five from tralokinumab-treated animals. The four samples
deemed positive from the vehicle control group were from two individuals. The five samples
deemed positive from the tralokinumab-treated groups were from four individuals, three from the
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10 mg/kg group and one from the 100 mg/kg group. There was no apparent effect of ADA
formation on tralokinumab exposure.

Study 4: 28-Day Toxicological Bridging Study for CAT-354 in Male Cynomolqus Monkeys
Using Subcutaneous Administration (Study #CRL513066, GLP)

In a 28-day bridging study, tralokinumab was administered SC to male cynomolgus monkeys
(three/group) at doses of 75, 150, and 225 mg/injection. Data for control animals were not
reported, and the number (three) of animals/group was small. The Applicant subsequently
conducted a 13-week bridging subcutaneous toxicity in cynomolgus monkey as per the
recommendation of the Agency.

Study 5: CAT-354: 13-Week Toxicity Study in the Cynomolgus Monkey with an 8-Week
Recovery Period Following Subcutaneous Administration (Study #CRL514981, GLP)

In this 13-week study, tralokinumab was administered by SC injection to cynomolgus monkeys

(six/sex/group) at (({,939 levels of O (vehicle control; © ©®®sodium acetate,  ®®sodium
chloride, polysorbate 80 at pH 5.5), 75, 150, or 300 mg/injection/animal once
weekly. T s per sex per group were sacrificed on Day 92 after 13 weeks of dosing

with the remaining three/sex/group sacrificed on Day 148 after an additional 8 weeks of
observation.

There were no treatment-related adverse effects on clinical observations, body weight,
ophthalmic findings, ECG examinations, clinical pathology, organ weights, or macroscopic and
microscopic pathology. The NOAEL was 300 mg/week (approximately 90 mg/kg/week) based
on the results of this study, which resulted in mean steady-state combined AUC and Crax values
of 38,800+4440 ug day/mL and 8850+1560 pg/mL, respectively.

Twenty three of the one hundred forty-four samples tested were reported as positive for the
presence of anti-CAT-354 antibodies. This represents six control animals (12 samples) and nine
animals (11 samples) from tralokinumab-treated groups. The presence of ADA had no impact on
the observed exposure to tralokinumab.

It was determined that this 13-week subcutaneous toxicity study conducted with tralokinumab in
cynomolgus monkeys provided an adequate bridge to the 13-week and 26-week intravenous
toxicity studies conducted with tralokinumab in cynomolgus monkeys due to the similar toxicity
profiles noted after repeat-dose SC versus IV administration.

13.1.4.2. Genetic Toxicology

Genetic toxicology studies are not applicable to monoclonal antibodies and were not conducted
with tralokinumab based on the International Council on Harmonisation (ICH) S6 guidance.

Carcinogenicity

Carcinogenicity studies have not been conducted with tralokinumab in any species. The
Applicant provided an updated carcinogenicity risk assessment for tralokinumab in this BLA
submission. No significant changes have been made to the original carcinogenicity risk
assessment for tralokinumab that was reviewed under the IND. The Executive Carcinogenicity
Assessment Committee provided their concurrence with the carcinogenicity risk assessment for
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tralokinumab submitted under the IND during an Executive Carcinogenicity Assessment
Committee meeting on 7/15/2011. The Applicant was advised that “A 2-year carcinogenicity
study with tralokinumab is not needed. However, subjects enrolled in clinical trials with
tralokinumab should be monitored for potential development of tumors” on 08/12/2011 under the
IND. Weight of evidence from the literature does not raise safety concerns regarding malignancy
based on an evaluation of the available literature related to IL-13 inhibition. There was no
evidence of tissue proliferation (i.e., hyperplasia, preneoplastic lesions) or immunosuppression in
the 6-month intravenous toxicology study in cynomolgus monkeys that received tralokinumab at
doses of up to 100 mg/kg/week.

13.1.4.3. Reproductive Toxicology

The Applicant submitted final study reports for two subcutaneous fertility studies, an intravenous
pilot embryo-fetal developmental study, an intravenous prenatal and postnatal development
study and an intravenous ePPND study in cynomolgus monkeys. The code name for
tralokinumab is CAT-354.

Fertility and Early Embryonic Development

Study 1 CAT-354: 13-Week Subcutaneous Administration Male Fertility Study in the
Cynomolqus Monkey With a 13-Week Recovery Phase (Study #2843-005, GLP)

Tralokinumab was adrrg)i(r}istered SC to sexually mature male cynomolgus monkeys (six/group) at
0 (vehicle control; sodium acetate, ®®sodium chloride, ®@nolysorbate 80 at
pH 5.5), 200, or 600 mg/animal/week for 14 doses over 13 weeks. Three animals per group were
sacrificed on Day 95 (3 days after the last dose) with the remaining three per group sacrificed on
Day 184 after an additional 13 weeks of observation.

All animals survived to their scheduled necropsy. No tralokinumab-related adverse effects were
noted for clinical signs, body weight, T-cell-dependent antigen response (anti-keyhole limpet
hemocyanin antibody), organ weights, or macroscopic and microscopic pathology nor for male
reproductive parameters (including epididymal sperm motility, flow cytometrically analyzed
testicular tissues, testicular size, semen evaluation, ejaculate weight, sperm count, sperm
motility, and morphology). The NOAEL was 600 mg/week (100 mg/kg/week for a 6 kg male
monkey) based on the results from this study, which resulted in a mean AUC of

19,000+8650 pg day/mL and a mean Cmax of 3010881 ug/mL following the 14™ dose.

Study 2 CAT-354: A Subcutaneous Administration Female Fertility Study in the
Cynomolqus Monkey With a Recovery Phase (Study #2843-006, GLP)

Tralokinumab was administered by SC injection to sexually mature female cynomolgus monkeys
(6/group) at dose levels of 0 (vehicle control; . ©“sodium acetate, | ®“sodium chloride,

®@@n0lysorbate 80 at pH 5.5), 100, and 350 mg/animal once weekly for three
consecutive menstrual cycles (maximum of 15 doses). Three animals per group were sacrificed
after completion of their third treatment cycle with the remaining three per group sacrificed after
completion of their third recovery cycle.

No tralokinumab-related adverse effects were observed for clinical signs, body weight, T-cell-
dependent antibody response, organ weights, or macroscopic and microscopic pathology. No
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tralokinumab-related effects were observed on female reproductive parameters, including
menstrual cycle and organ weights (ovaries, cervix, and vagina), macroscopic and microscopic
analysis (ovaries, cervix, vagina, ureter, and urinary bladder). The NOAEL was 350 mg/week
(100 mg/kg/week for 3.5 kg female monkey) based on the results of this study, which resulted in
a rr;ean AUC of 21,100+5200 pg day/mL and a mean Cmax of 3360+788 pg/mL following the
12" dose.

No development toxicity studies with tralokinumab were conducted to evaluate early embryonic
development to implantation as it is not practical to do via mating studies in cynomolgus
monkeys.

Embryonic Fetal Development

Study 1 A Pilot Embryo-Fetal Development Toxicity Study of CAT-354 Administered by
Intravenous Injection to Pregnant Cynomolgus Monkeys (Study #SNBL 200.07)

GLP compliance: Yes

Key Study Findings
e No test article-related effects were noted in maternal animals.
e No test article-related effects were noted in fetal examinations.
e The NOAEL for maternal and developmental toxicity was 100 mg/kg/week.
e The AUCcpas-s5s and Cmax Values are 11,100 pg day/mL and 3,690 ug/mL, respectively.

e Percent of placental transfer is 53.8+29.7%, 53.1+29.3%, and 363+446% in the
10 mg/kg, 30 mg/kg, and 100 mg/kg groups, respectively.

e No monkey antihuman antibody response was detected.
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Methods

Parameter Method Details

Dose and frequency of 0 (vehicle), 10, 30 and 100 mg/kg weekly from gestation day (GD) 20 to
dosing: GD 48 (total of five doses).

Route of administration:

Intravenous infusion

Formulation/vehicle:

(b) (@) ®) (%)

" bY@ . " -
Solution. )acetate, odium chloride and

polysorbate 80, pH 5.5

Species/strain:

Monkeys/naive cynomolgus monkeys

Number/sex/group: 4 pregnant animals/group
Satellite groups: None
Study design: Females were mated with males for three consecutive days. The middle

day of the mating period was designated as GD 0. Animals were dosed
once weekly on GDs 20, 27, 34, 41, and 48 to coincide with the time of
organogenesis from GD 20 to GD 50. On GD 100, the animals were
sacrificed and the fetuses were removed by cesarean section to evaluate
for developmental toxicity.

Deviation from study
protocol affecting
interpretation of results:

None

Observations and Results

Parameter Major findings

Mortality No unscheduled deaths.

Clinical signs No test article-related clinical signs were observed during the study.
Body weights and food No test article-related effects on maternal body weight and food

consumption

consumption were noted.

Necropsy findings
Cesarean section data

A total of 14 fetuses was obtained by scheduled cesarean section. All of
these fetuses were delivered alive with no external anomalies observed.
No abnormalities in fetal weight and placental weight.

Necropsy findings
Offspring

No test article-related effects on fetal organ weight. No test article-related
fetal visceral and skeletal abnormal findings

Prenatal and Postnatal Development

Study 1: An Assessment of the Effects of CAT-354 on Pre- and Post-Natal Development

When Administered Weekly by Intravenous Injection to Pregnant Cynomolgus Monkeys

(Study #SNBL .200.15)
GLP compliance: Yes

Key Study Findings

e No test article related adverse effects on maternal, fetal, or infant parameters.

e The NOAEL for maternal and developmental toxicity was 100 mg/kg/week.

e The maternal gestation day (GD) 153 Cmax was 4001 pg/mL and infant postnatal day 7
tralokinumab exposure was 1263 pg/mL.
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Methods

Parameter Method Details

Dose and frequency of 0 (vehicle), 30 and 100 mg/kg once a week from gestation day (GD) 20 to

dosing: natural delivery (approximately GD 160).

Route of administration: Intravenous

Formulation/vehicle: Solution/  ®@acetate,  ®®sodium chloride and o
polysorbate 80, pH 5.5.

Species/strain: Monkeys/Cynomolgus monkeys (Macaca fascicularis).

Number/sex/group: 16 females/group

Satellite groups: None

Study design: Pregnancy was determined by ultrasound monitoring. For maternal

animals, clinical observations, pregnancy monitoring, estimates of food
consumption and body weights were collected throughout the study.
Blood samples for toxicokinetic (TK) and anti-CAT-354 antibody (Ab)
were collected at predose on GD20, predose and approximately 30 min
postdose on GDs 104, 132, and 153; and once on lactation days (LDs) 7,
14, and 28.

For F1 neonates, birth examination (viability, sex determination, and
external formation), clinical observations, body weight, functional and
morphological development, and ophthalmology data were collected.
Blood samples for TK/Ab were collected from F1 neonates on postnatal
days (PNDs) 7, 14, and 28. In addition, breast milk for TK/Ab assays
were collected from lactating maternal animals once on LDs 7, 14, and
28. F1 neonates were necropsied between PND 28 and 31. On the day of
necropsy, X-ray photographs were taken for skeletal examination. Organ
weights were measured, and organs/tissues were collected and preserved
in 10% neutral buffered formalin (except for eyes including optic nerves
and testes, which were fixed in modified Davidson’s fluid).

Deviation from study None
protocol affecting
interpretation of results:

Observations and Results

FO Dams

Parameter Major Findings

Mortality There were no maternal deaths or unscheduled sacrifices.
Clinical signs No test article-related clinical findings were noted.
Pregnancy monitoring No test article-related abortifacient effect.
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Parameter

Major Findings

Gestation length

A slight decrease in gestation length observed at 100 mg/kg was
considered nonadverse.
A slightly shorter gestation length was observed in the

100 mg/kg/week group (average 155 days) compared to controls (average
160 days) but individual gestation length was within normal range for
most of the neonates.

The increased incidence of slightly reduced gestation length for
100 mg/kg/week animals was associated in many cases with slight
reductions of birth weight, as might normally be expected. It was
considered that the average birth weight reduction was adequately
explained by the differences in gestation length, and in view of the fact
that all the neonates in the 100 mg/kg group showed adequate growth
after birth, the biological significance of the intergroup differences in this
study was considered uncertain and nonadverse, even if possibly test
article-related.

Body weight and food
consumption

No test article-related effects on maternal body weight and food
consumption were noted.

Cesarean section data

Emergency Cesarean section was performed when embryonic/ fetal death
occurred. See “Necropsy” under “F1 Generation.”

Necropsy

No test article-related findings were noted.

F1 Generation

Parameter Major Findings

Survival and birth No test article related effects on survival were noted. No external

examination morphological abnormalities were observed in any alive or dead
(stillbirth) neonates.

Clinical signs No test article-related clinical findings were noted.

Body weight A slight decrease in gestation length resulting in a decrease in body

weight of the neonates at birth observed at 100 mg/kg was considered
nonadverse.

A possible test article-effect was noted for neonate birth weight in the
100 mg/kg/week group. Mean birth weight in the 100 mg/kg/week group
was approximately 14 to 15% lower than the control group and was
associated in many cases with a slightly reduced gestation length. It was
considered that the average birth weight reduction was adequately
explained by the slight decrease in gestation length, and in view of the
fact that infants’ growth after birth in this group was generally
comparable with that of the control group infants, the biological
significance of the intergroup differences in this study was considered
uncertain and nonadverse, even if possibly CAT-354 related. Though the
decreased mean group bodyweight trend continued until necropsy at PND
28 to 31 (approximately 14 to 15% lower than the control group), the
weight gain and distribution of weight gains from birth to PND 28 to 31
necropsy were comparable amongst all groups.

Functional development

No test article-related changes were noted in any functional development
parameters.
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Parameter

Major Findings

Morphometric development

A decrease in head and chest circumference, and paw lengths, and a
decrease in the absolute lung and spleen weights were considered
reflective of the lower body weight observed in the 100 mg/kg group,
supported by relative organ weights being comparable to those of the
control group.

Morphological development parameters (body measurements) in the
100 mg/kg group were, in general, slightly smaller than those of the
control group. Amongst these parameters, statistically significant
decreases were noted in head circumference (184 vs. 200 [92%] in
100 mg/kg and control groups), chest circumference (126 vs. 146 [86%]
in 100 mg/kg and control groups) and paw lengths (both right and left: 44
vs. 49 [90%] in 100 mg/kg and control groups) in the 100 mg/kg group.
These changes were considered to be reflective of the lower neonate body
weights (compared to controls) noted for this group at birth that continued
until necropsy.

Skeletal evaluation

No test article-related skeletal findings were noted.

Ophthalmology

There were no test article-related ophthalmic findings.

Necropsy

No test article-related findings were noted.

Organ weights

A decrease in the absolute lung and spleen weights were considered
reflective of the lower body weight observed in the 100 mg/kg group,
supported by relative organ weights being comparable to those of the
control group.

Neonate absolute organ weights in the 100 mg/kg group were
decreased compared to control group for liver (males: 12.1106 vs.
12.7502, 95%; females: 9.2645 vs. 9.9338, 93%), lung (males: 4.7456 vs.
4.4969, 106%; females: 3.0996 vs. 3.5822, 87%), and spleen (males [two
in total: 0.5922 g and 0.7890 g]: 0.6906 vs. 0.9468, 73%; females: 0.6006
vs. 0.7084, 85%). These changes were considered reflective of the lower
body weight observed in this group, supported by relative organ weights
being comparable to those of the control group.

Absolute and relative organ weights in the 30 mg/kg group were
similar to those of the control group.

Study 2 Enhanced Pre-Postnatal Toxicity of CAT-354 Administered by Intravenous

Infusion in Pregnant Cynomolgus Monkeys with 6-Month Postnatal Evaluation

(Study #20054081)
GLP compliance: Yes

Key Study Findings

e No test article-related adverse effects on maternal, fetal, or infant parameters.
e No test article-related effects on immune system parameters.
e No test article-related adverse macroscopic or microscopic findings were noted for the

infants.

e The NOAEL for maternal and developmental toxicity was 100 mg/kg/week.
e The maternal GD 132 t0 34 Cmax Was 3940 ug/mL and AUCo.7 was 20,300 pg day/mL.
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Methods

Parameter Method Details

Dose and frequency of 0 (vehicle), 30 and 100 mg/kg once a week from gestational day (GD)20
dosing: through natural delivery (approximately GD160)

Route of administration:

Intravenous

Formulation/vehicle:

4 (b) (4—— . by (4
Solution/.  ®®@3cetate, ‘sodium chloride and Rl

polysorbate 80, pH 5.5

Species/strain:

Monkeys/Cynomolgus monkeys (Macaca fascicularis)

Number/sex/group: 20-22 females/group
Satellite groups: None
Study design: Pregnancy was determined by ultrasound monitoring and confirmed by

monkey chorionic gonadotropin test when necessary. During gestation,
the adult females were monitored for clinical signs (once daily) and
changes in food consumption (once daily), body weight (at enrollment,
GD25 and weekly thereafter until delivery), and pregnancy status,
including embryo-fetal development status via ultrasound (biweekly).
Blood samples from the adult females were collected at various time
points throughout the study for clinical pathology, lymphocyte subset
evaluation (flow cytometry), toxicokinetics, and antidrug antibody
analyses. The pregnant females were allowed to deliver their infants by
natural birth. For approximately 6 months postpartum/postnatal, the adult
females and infants were evaluated for changes in clinical signs, body
weight, and/or other parameters.

Infants underwent neurobehavioral assessments and skeletal evaluation
within the first month. Blood samples from the infants were collected at
various time points throughout the study for toxicokinetics and antidrug
antibody formation analyses. Postnatal immunological assessments were
conducted, including T-cell-dependent antibody response to keyhole
limpet hemocyanin and lymphocyte subset evaluation (flow cytometry).
The infants were euthanized on approximately birth day 180 (£2 days).
An external and visceral exam and full necropsy were conducted on all
infants, including macroscopic tissue examinations. A subset of tissues
were collected, weighed, and preserved, and selected tissues were
evaluated for histopathology. To the extent possible, infants were
maintained with their mothers for the entire postnatal period, and mothers
were released from the study once their infant was no longer on study.

Deviation from study
protocol affecting
interpretation of results:

None

Observations and Results

FO Dams

Parameter Major Findings

Mortality No test article related effects on mortality were noted.

Clinical signs No test article-related clinical findings were noted.

Body weight and food No test article-related effects on maternal body weight and food

consumption

consumption were noted.
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Parameter

Major Findings

Hematology and clinical
chemistry

No test article related effects on hematology and clinical chemistry
parameters were observed.

Necropsy findings
Cesarean section data

No test article-related findings were noted. No Cesarean section was
performed for this study.

Immunology

There were no test article related changes in lymphocyte or monocyte cell
populations.

F1 Generation

Parameter Major Findings

Survival No test article-related effects on survival were noted.
Clinical signs No test article-related clinical findings were noted.

Body weights No test article-related effects on body weight were noted.

External assessment and
morphometric
measurements

There were no test article-related alterations in external assessments or
morphometric measurements.

Skeletal evaluations

No test article-related skeletal findings were noted.

Neurobehavioral
assessment

No test article-related effects on the neurobehavioral evaluations were
observed.

Ophthalmology

There were no test article-related ophthalmic findings.

Hematology and clinical
chemistry

No test article related effects on hematology and clinical chemistry
parameters were observed.

Necropsy

No test article-related findings were noted.

Organ weights

No test article-related effects on organ weights were observed.

Histopathology

No test article-related histopathologic findings were noted in the infants
that died or were euthanized prior to scheduled necropsy. Potentially test
article-related histiocytic infiltration of the spleen was considered
nonadverse based on the nature of the change, incidence in control and
treated animals, overall low incidence, and low severity.

Immunology

There were no test article-related changes in lymphocyte or monocyte cell
populations and T-cell-dependent antibody response to keyhole limpet
hemocyanin.

Juvenile Animal Toxicology Studies

No juvenile toxicology studies were conducted. An ePPND study was conducted in cynomolgus
monkeys to assess the effects of tralokinumab on pre- and post-natal embryo-fetal development
and infant development revealed no test article-related effects in infant monkeys up to 6 months
of age (see above Study 2 under Prenatal and Postnatal Development). Tralokinumab was
detected in the milk of lactating cynomolgus monkeys.

In addition, based on juvenile age range of 8 months to 3 years for cynomolgus monkeys, the
juvenile phase was mostly covered by the repeat-dose studies in cynomolgus monkeys with
approximate ages at start: 1.5 to 2.7 years in the 28-day intravenous study (Study #1348/053),
1.3 to 2.1 years in the 13-week intravenous study (Study #1348/058), 1.1 to 1.6 years in the
26-week intravenous study (Study #509615), and 1.5 to 2.4 years in the 13-week subcutaneous
study (Study #514981).
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Based on animal age and study findings in the repeat-dose toxicity studies and the ePPND study
in monkeys, it has been determined that no additional juvenile animal toxicology studies are
needed for this product.

Other Toxicology/Specialized Studies

The code name for tralokinumab is CAT-354 in the studies outlined below.

Study 1 Local Tolerance (Subcutaneous Injection) of CAT-354 in Rabbits (Study #513286,

GLP)

In a local tolerance study (Study #513286), six male New Zeala}gg white rabbits recelve(d(a single
SC administration of 0.3, O(b)5 or 1.0 mL of vehicle control ' sodium acetate,

sodium chloride, polysorbate 80, pH 5.5) or tralokinumab at 150 mg/mL
(corresponding to , 75, or 150 mg/injection; i.e., 15, 25, or 50 mg/kg for a 3 kg rabbit)

at six separate sites. Three animals were sacrificed 2 days (Day 3) after dosing, with the
remaining three animals sacrificed on Day 7 after an additional 4 days of observation.

All animals survived until scheduled necropsy. No tralokinumab-related clinical signs and no
tralokinumab-related effects on body weight were noted. There were no visible and histological
signs of local toxicity at the injection sites. Therefore, tralokinumab was not toxic locally at the
subcutaneous site of administration.

Local tolerance was also assessed as part of the repeat-dose studies conducted in cynomolgus
monkeys up to 26 weeks (IV) or 13 weeks (SC). No tralokinumab-related adverse findings were
noted at the injection sites in cynomolgus monkeys in the repeat-dose studies at doses up to

100 mg/kg IV or up to 300 mg/injection SC.

Study 2 CAT-354: An Immunohistochemical Investigation of Cross-Reactivity in Human
Tissues (Study #CAT-354 Rp014, GLP)

CAT-354 was conjugated to fluorescein isothiocyanate (CAT-354-FITC) to determine whether it
binds with human tissues. CAT-354-FITC was incubated at concentrations of 100, 250, and

500 ng/mL for 60 min with 37 different tissues obtained from three donors. The positive control
was tissue blocks of cardiac muscle containing IL-13—coated Sepharose beads embedded in
optimum cutting temperature compound and the negative control contained bovine serum
albumin-coated Sepharose beads embedded in optimum cutting temperature compound.
Following staining, the localization of CAT-354 was evaluated by light microscopy. The results
were subjected to a peer review.

Results: There was no cross-reactivity of CAT-354 in human tissues.
Conclusion: CAT-354 did not cross-react in human tissues.

13.1.5. Excipients/Impurities

Tralokinumab injection does not contain novel excipients or excipients of human or animal
origin.

None of the impurities in the biologic product cause safety concerns. Refer to Section 11.9 for
details. The Applicant provided an overview of the drug substance batches used in the
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nonclinical safety studies. The batches used for nonclinical testing are considered representative
of the clinical batches used. Justification of specification for i

impurities for tralokinumab was provided. The chronic toxicology study supports
the safety of human exposure to tralokinumab fragments and total impurity exposure at the
proposed drug product stability release limit.

Table 47. Safety Margins for Tralokinumab Total Impurities by Nonreducing Gel Electrophoresis

NOAEL = no-observed-adverse-effect level

¥ NOAEL = 100 mg'kg (once weekly dosing for 26 weeks)

®  Based on maximum acceptance criteria for drug product stability
¢ Based on 60 kg subject

d

(1 600 mg dose and 13 300 mg doses over 26 weeks)
Source: BLA 761180, Section 3.2.S.4.5 Justification of Specification(s).
Abbreviation: IV, intravenous
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Table 48. Safety Margins for Tralokinumab Total Impurities by Reducing Gel Electrophoresis

Tralokinumab
Toxicology .
Study Toxicology
Lot
26-week IV
study in P241420
cynomolgus
monkeys
34789
(509615)

%o Total
Impurities
in
Toxicology
Lot

Total
Impurities
per Dosing
Interval at

NOAEL?
(mg/kg/26
weeks)

End of shelf
life Drug
Product Total
Impurities
Limit ®

Maximum
Total
Impurities
per initial
600 mg
dose
followed by
300 mg
dose every
second
week per 26
weeks ©

Margin
based on
Initial 26-
week
Dosing
Interval

(b) (4

NOAEL = no-observed-adverse-effect level

a NOAEL = 100 mg/kg (once weekly dosing for 26 weeks)

b

e Based on 60 kg subject

d

(1 600 mg dose and 13 300 mg doses over 26 weeks)

Source: BLA 761180, Section 3.2.S.4.5 Justification of Specification(s).

Abbreviation: 1V, intravenous

Based on maximum acceptance criteria for drug product stability

Table 49. Safety Margins for Tralokinumab Aggregates by HPSEC

Based on mg/kg dose comparison, with 600 mg initial dose followed by 300 mg dose every second week

Maximum
Agoregates
Agoregates per Initial .
% pig‘Dfsin g | EndofShelf | 600 mg ;:f:dg':n
. Tralokinumab | Aggregates i Life Drug Dose L
Toxicology ) . Interval at ) j Initial 26-
Study Toxicology in NOAEL? Product Followed Week
. Lot Toxicology o/ke/26 Aggregates by 300 mg Dosing
Lot (mg/kg/2 Limit® Dose Every o
weeks) Second Interval
Week per
26 Weeks®
26-weekIV | P241420 2k
study 1n
cynomolgus
monkeys 34789
(509615)

NOAEL = no-observed-adverse-effect level

®  NOAEL = 100 mg/kg (once weekly dosing for 26 weeks)

Based on maximum acceptance criteria for drug product stability
Based on 60 kg subject
Based on mg/kg dose comparison, with 600 mg mitial dose followed by 300 mg dose every second week

b
c

d

(1 600 mg dose and 13 300 mg doses over 26 weeks)

Source: BLA 761180, Section 3.2.S.4.5 Justification of Specification(s).

Abbreviation: HPSEC, high performance size exclusion chromatography; IV, intravenous
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13.1.6. Extractables/Leachables

The primary container closure system for Drug Substance is the

Following a review of the potential extractables
list from the safety of the drug substance storage container was evaluated
based on a three-stage, risk-based strategy:

(b) (4)

(b) 4)
(b) (4)

An assessment with experimental studies was performed at each stage. The
analytical methods used in the @@ extractables and leachables studies were selected to
monitor volatile compounds, semivolatile compounds, nonvolatile compounds, and elements.
The Applicant proposes that the acceptable intake from individual impurities be set at @ pg/day
@@\ 19/dose). The recommended clinical dose is an initial dose of 600 mg, followed by 300 mg
Q2W. Therefore, the proposed acceptable intake from individual impurities of ' (4 png/dose is
acceptable from a pharmacology/toxicology perspective based on the proposed dosage regimen
and ICH M7 (R1): Assessment and Control of DNA Reactive (Mutagenic) Impurities in
Pharmaceuticals to Limit Potential Carcinogenic Risk. There are no safety concerns with the
extractables and leachables impurities based on the results from ®® drug substance
extractables and leachables studies and the drug product leachables and elemental impurities

testing. Refer to Section 13.2. for details.
13.1.7. Referenced NDAs, BLAs, Drug Master Files

This BLA makes reference to the following MFs:
(b) (4)

13.2. Individual Reviews of Studies Submitted to
the NDA

13.2.1. Pharmacology

Four pharmacology studies were included in the BLA submission that were not submitted to the
IND previously. The code name for tralokinumab is CAT-354. A summary of those studies is
provided below.

Tralokinumab had a strong affinity for human IL-13(Kp 58pM) and dose-dependently prevented
IL-13 from interacting with IL-13Ral and IL-13Ra2 (Study #RI1A354-049 Popovic2017).

Tralokinumab dose-dependently inhibited gene expression of CCL2 (ICso 201pM), CCL26 (ICso
189pM), NTRK1 (ICs0 268pM) and IL13RA2 (ICso 367pM) as well as secretion of CCL-2/MCP-
1 (ICs0 217pM) induced by IL-13 but not IL-4 in human epidermal keratinocytes (Study #REP-
HND-2019-02).
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Tralokinumab dose-dependently inhibited downregulation of FLG (ICsg 19.1nM), FLG2 (ICsxo
16.4nM), LOR (ICs0 16.0 and 13.3nM), ELOVL3 (ICso 16.2nM) and DEFB4A (1Cso 13.0nM)
mediated by IL-13 but not IL-4 in human epidermal keratinocytes (Study #REP-HND-2019-03).

Tralokinumab dose-dependently inhibited gene expression of CCL2 (ICso 315pM), CCL11 (ICso
112pM), and POSTN (ICso 241pM), as well as secretion of CCL-2/MCP-1 (ICso 336pM)
induced by 1L-13 but not by IL-4 in human dermal fibroblasts (Study #REP-HND-2019-04).

13.2.2. Extractables/Leachables

Description of Container Closure System for Drug Substance

. . . b
The primary container closure system for Drug Substance is el
Table 50. ®@ Mmaterials of Construction
Component Material Drug Master File Number
(b) (4)
Source: BLA 761180, Section 3.2.S.6 Container Closure System.
(b) (4)

The Drug Substance fill target

W)Ly

Strateqy for Extractables and Leachables Studies

Following a review of the potential extractables list from A

Substance storage container was evaluated

the safety of the Drug
@@ (Figure 28).

Figure 28. Strategy for Leachables and Extractables Studies —

Source: BLA 761180, Section 3.2.S.6 Container Closure System.

These studies were performed to ensure that the product contact components do not leach
undesirable amounts of potentially harmful compounds into the Drug Substance that may

adversely impact patient safety. o
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The Threshold of Toxicological Concern and Analytical Methods

The analytical methods used in @@ extractables and leachables studies were
selected A
The methods and reporting limits are provided in Table 51.
Table 51. ®@Extractables and Leachables Methods
Reporting Limit
Method Species Detected (ng/mL *) —
(b) (4)
(b) (4)

b  Reporting limits are defined based on the method standard which contained all reported elements.

Source: BLA 761180, Section 3.2.S.6 Container Closure System.

The reporting limits are suitable to identify species at a level more sensitive than the threshold of
toxicological concern for genotoxic impurities described in ICH M7 (R1): Assessment and
Control of DNA Reactive (Mutagenic) Impurities in Pharmaceuticals to Limit Potential
Carcinogenic Risk.

The Applicant proposes that the acceptable intake from individual impurities is set at (s ug/day

@@ 1g/dose). The recommended clinical dose is an initial dose of 600 mg, followed by 300 mg
Q2W. Therefore, the proposed acceptable intake from individual impurities of P ug/dose is
acceptable from a Pharmacology/Toxicology perspective based on the propose  osage regimen
and ICH M7 (R1): Assessment and Control of DNA Reactive (Mutagenic) Impurities in
Pharmaceuticals to Limit Potential Carcinogenic Risk.

(b) @)
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Container Closure System for Drug Product
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13.3. Labeling
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(b) (4)

Recommended Revision to the Nonclinical Portions of Labeling

Revisions to the Applicant’s proposed wording for the nonclinical and related sections of the
label are provided below. It is recommended that the underlined wording be inserted into and the
struekthrough wording be deleted from the text of the @@ |apel.

HIGHLIGHTS OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE

®® s an interleukin-13 antagonist indicated for the treatment of ....

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Risk Summary

There is limited data from the use of in pregnant women to inform a drug-associated
risk of adverse developmental outcomes. Human 1gG antibodies are known to cross the placental
barrier; therefore, @@ may be transmitted from the mother to the developing fetus.

(b)

(b) (4)

In “an enhanced pre- and post-natal developmental studies, no adverse developmental effects
were observed in offspring born to pregnant monkeys after @@ intravenous
administration of @@ tralokinumab during organogenesis through parturition at doses up to
10 times the maximum recommended human dose (MRHD) (see Data).

The @9 hackground risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.

Data
Animal Data

In a pre- and post-natal development study, intravenous doses up to 100 mg/kg tralokinumab
were administered to pregnant cynomolgus monkeys once every week from gestation day 20 to
parturition. No maternal or developmental toxicity was observed at doses up to 100 mg/kg/week
(10 times the MRHD on a mg/kg basis of 10 mg/kag/week).
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In an enhanced pre- and post-natal development study, intravenous doses up to 100 mg/kg
tralokinumab (10 times the MRHD on a mag/kqg basis of 10 mg/kg/week) were administered to
pregnant cynomolgus monkeys once every week from the beginning of organogenesis to
parturition.

(b) (4)

.No
treatment-related adverse effects on embryofetal toxicity or malformations, or on morphological,
functional, or immunological development were observed in the infants from birth through 6
months of age.

12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
(b)

Tralokinumab isa. ®“human 1gG4 monoclonal antibody that specifically binds to human @
interleukin-13 (IL-13) and inhibits its interaction with the IL-13 receptor ol and
o2 subunits (IL-13Ral and IL-13Ra2) ®® || - 13 is a naturally occurring
cytokine of the Type 2 immune response. Tralokinumab inhibits the bioactivity of IL- 13 by
blocking IL-13 interaction with IL-13Ral/IL-4Ra receptor complex. Tralokinumab inhibits IL-

13-induced responses including the release of proinflammatory cytokines, chemokines and IgE.
() (4)

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
(b) (4)

(b) 4 (b) (4)

Animal studies have not been conducted to evaluate tralokinumab. An
evaluation of the available evidence related to IL-13 inhibition and animal toxicology data with
tralokinumab does not suggest an increased carcinogenic or mutagenic potential of for
tralokinumab.

(b) (4)

(b) (4)

No effects on fertility parameters such as reproductive organs, menstrual cycle and sperm
analysis were observed in male or female sexually mature cynomolgus monkeys that were
subcutaneously administered tralokinumab treated subcutaneously with tralokinumab at doses up
to 350 mg/animal (10 times the MRHD on a mg/kg basis of 10 mg/kg/week) in (females) once a
week for three consecutive menstrual cycles (maximum of 15 doses) or 600 mg/animal (10 times
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the MRHD on a mg/kg basis of 10 mg/kg/week) in (males) once a week for 13 weeks. The
monkeys were not mated to evaluate fertility.

Clean version of the recommended nonclinical portions of labeling
HIGHLIGHTS OF PRESCRIBING INFORMATION

INDICATIONS AND USAGE
(b) @)

is an interleukin-13 antagonist indicated for ....
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Risk Summary

There is limited data from the use of in pregnant women to inform a drug-associated
risk of adverse developmental outcomes. Human IgG antibodies are known to cross the placental
barrier; therefore, @@ may be transmitted from the mother to the developing fetus.

(b) (4)

In an enhanced pre- and post-natal development study, no adverse developmental effects were
observed in offspring born to pregnant monkeys after intravenous administration of tralokinumab
during organogenesis through parturition at doses up to 10 times the maximum recommended
human dose (MRHD) Rl

The @€ hackground risk of major birth defects and miscarriage for the indicated
population is unknown. All pregnancies have a background risk of birth defect, loss or other
adverse outcomes. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.

Data
Animal Data

In a pre- and post-natal development study, intravenous doses up to 100 mg/kg tralokinumab
were administered to pregnant cynomolgus monkeys once every week from gestation day 20 to
parturition. No maternal or developmental toxicity was observed at doses up to 100 mg/kg/week
(10 times the MRHD on a mg/kg basis of 10 mg/kg/week).

In an enhanced pre- and post-natal development study, intravenous doses up to 100 mg/kg
tralokinumab (10 times the MRHD on a mg/kg basis of 10 mg/kg/week) were administered to
pregnant cynomolgus monkeys once every week from the beginning of organogenesis to
parturition. No treatment-related adverse effects on embryofetal toxicity or malformations, or on
morphological, functional, or immunological development were observed in the infants from
birth through 6 months of age.

12 CLINICAL PHARMACOLOGY

12.1  Mechanism of Action

Tralokinumab is a human 1gG4 monoclonal antibody that specifically binds to human
interleukin-13 (IL-13) and inhibits its interaction with the IL-13 receptor ol and a2 subunits (IL-

136
Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180
tralokinumab injection, 150 mg/mL

13Ral and IL-13Ra2). IL-13 is a naturally occurring cytokine of the Type 2 immune response.

Tralokinumab inhibits the bioactivity of 1L-13 by blocking I1L-13 interaction with IL-13Ral/IL-
4Ra receptor complex. Tralokinumab inhibits IL-13-induced responses including the release of
proinflammatory cytokines, chemokines and IgE.

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Animal studies have not been conducted to evaluate the carcinogenic or mutagenic potential of
tralokinumab.

No effects on fertility parameters such as reproductive organs, menstrual cycle and sperm
analysis were observed in male or female sexually mature cynomolgus monkeys that were
subcutaneously administered tralokinumab at doses up to 350 mg/animal (10 times the MRHD
on a mg/kg basis of 10 mg/kg/week) in females once a week for three consecutive menstrual
cycles (maximum of 15 doses) or 600 mg/animal (10 times the MRHD on a mg/kg basis of

10 mg/kg/week) in males once a week for 13 weeks. The monkeys were not mated to evaluate
fertility.

14. Clinical Pharmacology: Additional
Information and Assessment

14.1. Individual Study Review

14.1.1. Summary of Bioanalytical Method Validation
and Performance of the Assays for Measuring
Tralokinumab Serum Concentrations

In the Phase 1 trial CAT-354-0401 (asthma), tralokinumab serum concentrations were measured
by enzyme-linked immunosorbent assay. Tralokinumab in serum samples and standards was
bound to immobilized IL-13 antigen and detected using a horseradish peroxidase-linked sheep
polyclonal antibody specific for human IgG4.

The assay was validated for determination of tralokinumab in human serum by establishing the
following validation parameters: accuracy, precision, specificity, and linearity. Standards of
tralokinumab were prepared in 20% control serum. Serum samples were diluted five-fold prior to
analysis and further diluted in 20% control serum as necessary to fall within the linear range of
the assay. Samples, standards, and controls were analyzed in duplicate. A 4-parameter fit was
used to model the standard curve.

In all trials other than CAT-354-0401, tralokinumab serum concentrations were measured using
a validated sandwich assay on the Gyrolab® platform. Standards of tralokinumab were prepared
in neat human serum (undiluted control serum). Serum samples were diluted in neat serum as
necessary to fall within the linear range of the standard curve. Samples, standards, and controls
were diluted 20-fold prior to analysis and were analyzed in duplicate. A 5-parameter fit was used
to model the standard curve.
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The assay was initially validated by MedImmune Ltd. The assay was subsequently trans(lz?(r)red to
4

Interlaboratory test sample results were comparable throughout the validated assay
range. Furthermore, the assay was revalidated at @@ hefore being used in
the ECZTRA trials in order to re-establish the assay with new labeled reagents and to assess the
assay selectivity and the long-term stability of tralokinumab in the serum of subjects with AD.

Overall, the bioanalytical method for measuring serum tralokinumab concentrations is
considered acceptable (Table 57).
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Table 57. Summary of Method Validation Parameters for Bioanalytical Assays for Measurement of
Tralokinumab Concentrations in Human Plasma

Bicanalytical method Method validation for the determination of tralokmumab in human semm nsing the
validation report name, Gryrolab platform
amendments, and byperlinks | Report 8295601: M5.3.1.4 8293801
Report 8363751: M5.3.1 4 8362751
Report 8361001 M5.3.1.4 8361001
Report 8363755: M5.3.1 4 8362755
Report S(E'LI)%)'-'I?: Miﬂ(b)i@l) Bioanalytical report
Report 111653 _—

@ MS5.3.5.4 CD-RLLAT-354-1049 Analytical Report 111653 @@
Raport 100911/2- M53.1.4 1009112
Method description A sandwich immmmneassay usmg biotinvlated tralokinumalb anti-idiotype capture antibody
and Alexa Fluor 647-1abelled sheep polyelonal antibody specific to buman Ig(4 for
detection. Alexa Fluor 647 fluorescence was detected wsimg a lazer-mmduced fluorescence
detector within the Gyrolab instnument.

Materials used for standard *  Tralokimumab (150 mg'ml), lot 00TCLSA — Study 8362751

calibration curve and *  Tralokimumab (325 me/ml), lot RSN353411G — Study 8295601.
concentration *  Tralokinumab (514 me/mL), lot CAT-354-WE.5354-1-352838 — Study 8261001.
Validated aszay range 0.100 to 40.0 pg/ml
Material used for quality *  Tralokinumab (150 mg/mL), lot 00TC15A. - “Studies 8362751, 8362755,
controls (QCs) and 8362717 (ECZTRA 1), 8362722 (ECZTRA 2), 8377444 (ECZTRA 3), and
concentration 8391819 (ECZTRA 3).
»  Tralokinumsh (525 mg/ml), lot RSN35411G — ® @5imdies 8295601 and
8321336 (D2213C00001). o
*  Tralokinumab (51 4 me/ml ), lot CAT-354-WR5354-1-352838 — Study
8361001
Ainimum required dilutons | 1 m 20
(AMED:)
e el ekl i » Tralokinumab (150 mz'mL), lot 007C15A. provided by LEQ ®) @

Tralokimumab (32,5 mg/ml ), lot RSN35411G, provided by Medlmmwune.
*  Tralokimumab (31.4 mg'ml ), lot CAT-354-WES5354-1-35283E, provided by

Madimmmmes.
Fegression model and S-parametric regression, 1/ weighting
weizhting
Validation parameters Method vahdation summary Source location
Standard ealibration curve Mumber of standard calibrators from LLOQ) to 7 Table 1 of
performance during aceuracy | ULOG Report 8362751
and precision runs Cumulatrve accuracy (Fobias) from LLOQ) to ULOG Denved from
Tralokimumab, Study 8362751 1.7 to 3.0% | Table L of
Report 8362751
Tralokmumab, Study 8295601 [-0.8 to 2.0% | Appendix 2 Table 1
of Report 8295601
Cumulatrve precision (%CV) from LLOOQ to ULOG Denved from
Tralokinumab, Study 8362751 [= 8.2% Table 1 of
Report 8362751
Tralokmumab, Studv 8295601 | = 50% Appendrx 2 Table 1
of Report 8295601
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Performance of QC: during

Cumnulative accuracy (%obias) in & QCs

Tables 3 and 4 of

to 3.1%.

accuracy and precizsion rons QCs for Tralokinumab, Study 8362751 | 1.0 to 8.0% Report 8362751
Qs for Tralokinumab, Study 8293601 (-9.5 to —4.1% | Appendrx 2 Table 3
of Report 8295601
Imter-batch % CV Tables 3 and 4 of
QCs for tralokmumab, Study 8362751 | 15.4% Report 8362751
QCs for tralokmumab, Study 8295601 | = 11.0% Appendrx 2 Table 3
of Report 8295601
Total error (TE) Tables 3 and 4 of
QCs for tralokinumab Study 8362751 [ = 21.8% Report 8362751
QCs for trelokmumab, Study 8295601 | = 20.5% Appendrx 2 Table 3
of Report 8295601
Selectivity & matrix effect in | 10 of 10 (100%%) unspked lots zenerated a result less than the LLOQ | Table 6 of
dizeaze state (atopic 9 of 10 (90%5) lots met eviteria at the LLOQ with %bias ranging from | Report 8361751
dermatitiz) sernm -8.9 to 30 and 9 of 10 (90%) lots met criteria at the HOQC with %hias
ranging from -0.3 to 32 8.
Interference & specificity MNA HA
Haemolysiz effect MNA HA
Lipemic effect 3 of 3 lots met cntenia at LOC at HOC levels wath % bias from -14.6 | Appendix 2

Tables 13, 14, and
15 of

Feport 8295601
Dilution linearity & hook *  Upto 4000 pz/ml and up te 1 in 13615 ddution (n addifien | Appendix 2
effect to the MED) was deemed acceptable with a % bias of -2 3 t0 | Table 11 of
16.5%. Feport 8295601
* Mo hook effect was observed.
Bench-top/process stabilicy 24 hours at room temperature. Appendrx 2
Table 18 of
Report 8295601
Dhluted samples mav be stored mn refrigerator up to 5 davs pror to Section 12.1
analysiz Tables 7 and 8 of
Feport 8361001
Freeze-thaw stability & cycles at =50°C, talokinumab in normmal senum Appendix 2
Table 17 of
Feport 8295601
9 eyeles at =-30°C, tralokmumab in normal sermm Section 20.5
Table 4 of
Report 8362717
Long-term storage 611 days at <=-30°C, tralokimumab in atopic dermatitis serum ¥ Secton 11.6
Table 6 of
Report 8362755
660 davs at nonunal -B80°C, tralokimumab m nemmal serum Table § of Report
QBR1116530QB03
186 darvs at =-20°C, tralokinumalb m normal serum Section 9 Table 17
of Beport
HFL100911/2
Parallelizm MA HA
Carry-over A NA

Source: Appendix 2, 2.7.1 Summary of biopharmaceutics and associated analytical methods
Abbreviations: CV, coefficient of variation; ECZTRA, ECZema TRAlokinumab; HQC, high quality control; LLOQ, lower limit of

quantification; LQC, low quality control; MRD, maximum recommended dose; NA, not applicable; ULOQ, upper limit of quantification
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14.1.2. Study CAT-354-0703

Title

An Open-Label, Parallel-Group, Bioavailability Study to Assess the Pharmacokinetics of
CAT-354 Following Subcutaneous and Intravenous Administration

Objectives

The primary objective was to compare CAT-354 bioavailability following SC administration of
150 mg and 300 mg CAT-354 compared to 150 mg CAT-354 IV administration.

The secondary objectives were to assess other PK parameters, and the safety and tolerability of
SC administration of CAT-354.

Trial Design

This was a randomized, open-label, parallel-group, single-dose trial in healthy men, conducted at
a single site in the United States. Subjects were randomized in a 1:1:1 ratio to a single dose of
tralokinumab 150 mg via a 30 min 1V infusion or tralokinumab 150 mg or 300 mg via SC
injection. Subjects were followed up for at least 8 weeks postdose for assessment of PK, safety,
and immunogenicity.

Blood samples for PK assessment were collected over the first 24 hr (immediately predose and
postinfusion; 0.5, 1, 3, 8, and 24 hr postdose), then on Days 3, 5, 7, and 9, and Weeks 2, 3, 4, 5,
6, and 8 postdose.

Subject Disposition and Baseline Demographics

A total of 30 subjects was randomized and received their planned tralokinumab dose. Twenty-
nine subjects (96.7%) completed the trial. The remaining subject (who received tralokinumab
300 mg SC) was lost to follow-up, but provided sufficient data to be included in the PK and
safety analysis populations.

The demographic data were similar across treatment groups except for body weight (Table 58).
All subjects were male, and the majority were white and not Hispanic or Latino. The mean age
was 32.5 years (SD 10.1, range 20 to 54 years), the mean body weight was 83.7 kg (SD 12.1,
range 59 to 109 kg), and the mean body mass index (BMI) was 25.8 kg/m? (SD 3.0, range 19.8 to
30.0 kg/m?).

Table 58. Subject Body Weight at Baseline (Trial CAT-354-0703)

Tralokinumab dose group
T T 150 mg IV (N=10) 150 mg 5C (N=10) 300 mg 5C (N=10)
MMean (50] TB.T{14.7) B7.2(B.1) B5.3(12.2)
Range 549.0-109 748984 6B.0-102

Source: Panel 2. 2.7.2 Summary of Clinical Pharmacology Studies.
Abbreviations: IV, intravenous; N, number of subjects; SC, subcutaneous; SD, standard deviation
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Pharmacokinetic Results
The mean concentration-time profile for tralokinumab is shown in Figure 29.

Figure 29. Mean Tralokinumab Concentration-Time Profile After Single Intravenous and
Subcutaneous Doses (Trial CAT-354-0703)
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Source: Panel 3. 2.7.2 Summary of Clinical Pharmacology Studies.
The concentration—-time profile is shown as meanzstandard deviation on a log;, scale.
Abbreviations: CAT-354, tralokinumab; 1V, intravenous; SC, subcutaneous
The absolute bioavailability of tralokinumab after SC injection calculated by comparing the
AUC. values after a single SC dose versus a single 1V dose was 62% (90% CI 48.5 to 79.6) for

the 150 mg dose and 60% (90% C1 46.9 to 77.1) for the 300 mg dose.

The key PK parameters for tralokinumab are shown in Table 59. There was a dose-proportional
increase in systemic drug exposure, as assessed by Cmax and AUC, from the 150 mg to the

300 mg dose group. The mean t¥2 and clearance (CL) were similar after both SC doses and the
IV dose.

Table 59. Pharmacokinetic Parameters for Tralokinumab After Single Intravenous and
Subcutaneous Doses (Trial CAT-354-0703)

Tralokinumab dose group
Parameter 150 mg IV {M=10) 150 mg SC (N=10) 300 mg SC (N=10)
AUC, .. pe-day/mL B55+ 291 531143 1030+ 315
Cmax, pgfml Se.B+144 15.3£59 344+131
CL or CL/F, mL/kg/day 240+098 3.34+083 360+1.07
[Tmax (min, max), days 0.06 (0.04, 1.02) 5i03,9) 5i03,9)
the, days 214+25 192+31 194+38
Vd, mL/kg 63.6+ 166 MO HO

Source: Panel 4. 2.7.2 Summary of Clinical Pharmacology Studies.

Abbreviations: AUC,..., area under the concentration—time curve from time 0 to infinity; C,, clearance, Cyr, clearance after oral
administration; Cnmax, maximum concentration; IV, intravenous; SC, subcutaneous; ti,, terminal half-life; Tmax, time to Crax, Va,
volume of distribution
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Safety Results

The tralokinumab doses administered in this trial were well tolerated, and no safety concerns
were identified. No ADAs were detected in any subject.

Reviewer’s Comments

(1) In the SC dose range of 150 mg to 300 mg, tralokinumab systemic drug exposure was
demonstrated to be dose-proportional, as assessed by Cmax and AUC.

(2) The mean t;, and CL were similar after both SC and IV drug administration.

(3) The bioavailability might be underestimated, given the mean body weight was higher for
subjects in the SC groups than for subjects in the IV group (Table 59), and that exposure
of tralokinumab decreases with increasing body weight. Of note, the bioavailability was
estimated to be 76% in the popPK analysis.

14.1.3. Study MI1-CP224

Title

A Phase 1, Single-Center, Single-Blind, Randomized, Placebo-Controlled, Single Ascending
Dose Study to Assess the Safety, Tolerability, Pharmacokinetics and Immunogenicity of
CAT-354 Following Subcutaneous Administration in Healthy Male and Female Japanese
Subjects

Objectives

The primary objective of this study was to assess the safety and tolerability of SC administration
of CAT-354 in healthy Japanese subjects.

The secondary objective of this study was to assess the pharmacokinetics and immunogenicity of
SC administration of CAT-354 in healthy Japanese subjects.

Trial Design

This was a randomized, single-blind, placebo-controlled, single ascending dose trial in healthy
Japanese men and women, conducted at a single site in the United States.

Three dose levels of tralokinumab (150 mg, 300 mg, and 600 mg) were studied in three
sequential dose cohorts. Within each dose cohort, subjects were randomized in an 8:2 ratio to a
single SC dose of tralokinumab or placebo. Subjects were followed up for 10 weeks postdose for
assessment of PK, safety, and immunogenicity.

Blood samples for PK assessment were collected over the first 24 hr (predose; 0.5, 1, 3, 8, and
24 hr postdose), then on Days 3, 5, 7, and 9, and Weeks 2, 3, 4, 5, 6, 8, and 10 postdose.

Subiject Disposition and Baseline Demographics

A total of 30 subjects was randomized (10 per cohort) and all received their planned
tralokinumab dose. All subjects completed the trial.

All subjects were Japanese, 60% were male, and 40% were female. Each treatment group
enrolled at least 25% female subjects. The demographic data were comparable across treatment
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groups. The mean age was 33.6 years (SD 9.7, range 22 to 52 years), the mean body weight was
61.5 kg (SD 8.6, range 45 to 77 kg), and the mean BMI was 21.7 kg/m? (SD 2.1, range 18.0 to
25.7 kg/m?).

Pharmacokinetic Results

The mean concentration-time profile for tralokinumab is shown in Figure 30.

Figure 30. Mean Tralokinumab Concentration-Time Profile After a Single Subcutaneous Dose
(Trial MI-CP224)
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Source: Panel 5. 2.7.2 Summary of Clinical Pharmacology Studies.
The concentration—-time profile is shown as meanzstandard deviation on a log;, scale.
Abbreviation: CAT-354, tralokinumab

The key PK parameters for tralokinumab are shown in Table 60. Systemic exposure to
tralokinumab, as assessed by Cmax and AUC, increased in a dose-proportional manner. The dose
proportionality was confirmed by statistical analysis. The point estimate of the slope was close to
1.0 for each parameter (1.06 for Cmax, 1.08 for AUCo., and 1.12 for AUCo-») and the 90% Cls
included the value of 1.
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Table 60. Pharmacokinetic Parameters for Tralokinumab After a Single Subcutaneous Dose (Trial

MI-CP224)
Tralokinumab dose group
Darameter 150 mg (N=8) 300 mg (N=8) 600 mg (N=8)
AUC, .. ugxday/mL 732 + 183 1459 + 383 3445 + 1328
Srsunata

Crnax, pg/mL 238+55 448+89 103+ 21
CL/F, mL/kg/day 3.17 +0.56 3.30 + 0.60 3.14 + 0.80
tmax, days 6.0 (3.0, 7.0) 5.0 (5.0, 9.0) 7.1(3.0,9.1)
T2, days 20021 2089%28 2456+73
V/F, mLkg 911+165 98.1+10.2 105 + 14.5

Source: Panel 6. 2.7.2 Summary of Clinical Pharmacology Studies.
Abbreviations: AUC,..., area under the concentration—time curve from time 0 to infinity; C,, clearance, Cyr, clearance after oral
administration; Cnax, maximum concentration; ti;, terminal half-life; Tmax, time to Crax, Va4, Volume of distribution

Safety Results

The single SC doses of 150 mg, 300 mg, and 600 mg tralokinumab in this trial were well
tolerated. There were no safety concerns or ADAs identified in any subject.

Reviewer’s Comments

(1) After single SC dose administration at the dose range of 150 to 600 mg in Japanese
subjects, tralokinumab systemic exposure increased in a dose-proportional manner, as
assessed by Cmax and AUC and confirmed by statistical analysis.

(2) The mean ty, was 20 to 25 days for the 150, 300, and 600 mg CAT-354 doses. The Cur
and volume of distribution parameters were similar within the investigated dose range.

14.1.4. Study CAT-354-0602

Title

A Double-Blind, Placebo-Controlled, Study to Assess the Pharmacokinetics, Safety, and
Tolerability of Multiple Intravenous Doses at 3 Dose Levels of CAT-354 in Subjects With
Moderate Asthma

Objectives
The primary objective was to investigate the PK profile of multiple IV doses of CAT-354.

Secondary objectives were to determine the safety and tolerability of multiple IV doses of
CAT-354.

Trial Design

This was a randomized, double-blind, placebo-controlled trial in adults with moderate asthma,
conducted at two sites in the United Kingdom.

A total of three dose levels of tralokinumab (1 mg/kg, 5 mg/kg, and 10 mg/kg) was studied in
three sequential dose cohorts. Within each cohort, subjects were randomized in an 8:2 ratio to
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tralokinumab or placebo, administered as a 30 min IV infusion on three occasions, 4 weeks apart.
After their last dose, subjects were followed up for 13 weeks for assessment of PK, safety,
pharmacodynamics (PD), and immunogenicity.

Blood samples for PK assessment were collected three times on each dosing day, at Weeks 0, 4,
and 8 (predose, 10 min postdose, and 12 hr postdose), and additionally on Day 4 and at Weeks 1,
2,3,5,9,12, 15, and 21 (i.e., 13 weeks after the third dose).

Subject Disposition and Baseline Demographics

A total of 23 subjects was randomized, and all received at least one dose of CAT-354. Owing to
slow recruitment, enrollment was closed before the planned number of 30 subjects was achieved.
Sixteen subjects received all three doses of tralokinumab and completed the trial, and seven
subjects were withdrawn from the trial after receiving one or two doses of CAT-354. The most
common reason for withdrawal was an adverse event (AE) (five subjects: two receiving
tralokinumab 1 mg/kg and one each receiving tralokinumab 5 mg/kg, 10 mg/kg, and placebo).

The demographic data were comparable across treatment groups. All subjects but one were men,
and all but one were white. The mean age was 38.3 years (SD 9.8, range 21 to 60 years), the
mean body weight was 81.4 kg (SD 14.6, range 56 to 114 kg), and the mean BMI was

25.3 kg/m? (SD 3.6, range 19 to 32 kg/m?).

Pharmacokinetic Results

Key PK parameters for tralokinumab are shown in Table 61. Systemic exposure to tralokinumab,
as assessed by Cmax and AUC, appeared to increase in a dose-proportional manner across the
dose range. Of note, only three subjects were randomized to the 10 mg/kg dose group, and only
one subject in this group received all three doses of CAT-354. Nevertheless, the PK for the

10 mg/kg dose was broadly proportional to the PK for the lower doses (1 mg/kg and 5 mg/kg).
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Table 61. Pharmacokinetic Parameters for Tralokinumab After Single and Multiple Intravenous
Doses (Trial CAT-354-0602)

Tralokinumab IV doze group
Doze 1 (Week 0) Doze 3 (Week §)
lmgke & mz'ke 10 mg/lks lmegke Smz'ks 10 mg/lee
Parameter* (N=5) (N=8) (N=13) {n=6) (n=T) (n=1)
ATIC,, 207442 1667 £ 303 NEFLTIO 463 £ gab 2300L 3500 4303
pxday/ml
AU ... 421+ 83 2ART £393 3825 =662 HD WD HND
pgsiday/ ml
Cessice, 20894£52 154 £33 305 =31 409+48 177 £25 393
pgml
Caa, 52418 26748 40.7 (n=1) E5+20 wT+123 796
pEml
CLs, 241045 223+046 264042 219+ 042" 2200387 218
mLkg/day
i, 16627 16.1£36 11.3£19 221+22F° 198+3.1" 180
days
Va, RTLED 51.0+104 008 D WD HND
mLkz
AR D HND ND 1.58+021 135010 1.67

Source: Panel 8. 2.7.2 Summary of Clinical Pharmacology Studies.

8 AUC;, AUC., Cnax, and Cyg are given as geometric mean * standard deviation (SD), and other parameters are given as arithmetic
mean + SD.

b Not included in statistical output; values derived from individual data provided in Appendix 16.1.13 Tables Al (AUC; and CL) and
A4 (t,), combined with information from Listing 16.2.5.1 (dose group versus subject number).

¢ Value for dose 1 based on AUCO-, for dose 3 based on AUCq.2s.

Abbreviations: AR, accumulation ratio after three doses, 4 weeks apart, calculated as AUCpay s6.84/AUCpay 0-2; AUC, area under the
serum concentration—time curve; AUC,, AUC over the dosing interval (Day 0 to 28 for dose 1, Day 56 to 84 for dose 3); AUCy..., AUC
from time zero extrapolated to infinity; C,s, observed serum concentration 28 days after each dose; CL, clearance (after IV dosing);
Cmax, maximum observed serum concentration after dosing; n, number of subjects with data; N, number of subjects in analysis set;
ND, not determined; t,,, terminal elimination half-life; V4, apparent volume of distr bution (after IV dosing)

Safety Results

Tralokinumab was well tolerated, with no evidence of a dose-relationship for AEs. No
significant safety concerns were identified. There was no evidence of induction of
immunogenicity by tralokinumab in any subject.

Reviewer’s Comments

(1) The PK of the 10 mg/kg dose appeared to be broadly proportional to the PK of the lower
doses (1 mg/kg and 5 mg/kg) after multiple IV dose administration.

(2) Cmax and Cog both increased by small amounts from the first dose through the third dose
at all dose levels. These small increases were consistent with the calculated accumulation
ratio, which is in the order of 1.4 to 1.7.
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14.1.5. Study MI-CP199

Title

A Phase 2a, Randomized, Double-Blind, Placebo-Controlled, Parallel-Arm, Multicenter Study to
Evaluate the Efficacy and Safety of CAT-354, a Recombinant Human Monoclonal Antibody
Directed Against Interleukin-13 (11-13), on Asthma Control in Adults With Uncontrolled,
Moderate-to-Severe, Persistent Asthma

Objectives

The primary objective was to evaluate the effect of three SC treatment regimens of CAT-354
versus placebo on asthma control at Study Day 92 in adults with uncontrolled, moderate-to-
severe, persistent asthma.

A secondary objective was to investigate the PK and immunogenicity of tralokinumab. Several
other secondary and exploratory objectives were investigated to assess safety, tolerability,
efficacy, and asthma-related PD markers (not reported here).

Trial Design

Subjects were randomized in a 1:1:1 ratio to three dose cohorts (tralokinumab 150 mg, 300 mg,
or 600 mg SC). Within each cohort, subjects were randomized in a 3:1 ratio to tralokinumab or
placebo. Subjects were dosed Q2W for 14 weeks (seven doses, with the last dose at Week 12),

then followed up for 12 weeks after the last dose of tralokinumab for assessment of PK, safety,
and immunogenicity.

Blood samples for PK assessment were collected predose at Weeks 0, 2, 4, 6, 8, 10, and 12
during the treatment period, and during Week 12 (3 days after the final dose) and at Weeks 13,
14, 18, and 24 in the follow-up period.

Subject Disposition and Baseline Demographics

One hundred ninety-four subjects were randomized, and all received at least one dose of
CAT-354. More than 91% of the subjects in each treatment group completed the trial, and more
than 92% of the subjects in each treatment group received all seven doses of CAT-354. Four
subjects receiving tralokinumab and four receiving placebo withdrew from the trial.

The demographic data were similar across treatment groups. Most subjects were white and not
Hispanic or Latino, and 60% were female. The mean age was 47.3 years (SD 10.8, range 18 to
65 years), the mean body weight was 76.0 kg (SD 13.3, range 46 to 120 kg), and the mean BMI
was 27.1 kg/m? (range 18.5 to 35.3 kg/m?).

Pharmacokinetic Results

Serum trough concentrations of tralokinumab increased in a dose-dependent manner (Figure 31).
Within each dose group, the concentrations were comparable for the last two doses, indicating
that steady state was reached.
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Figure 31.Trough Concentrations of Tralokinumab After Subcutaneous Dosing (150, 300, or

600 mg) Every 2 Weeks for 12 Weeks (Trial MI-CP199)
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Safety Results

The safety profile of the tralokinumab doses administered in this trial was acceptable. There was
no evidence of induction of immunogenicity by tralokinumab in any subject.

Reviewer’s Comments

(1) In the SC dose range of 150 to 600 mg, tralokinumab systemic exposure increased in a
dose-proportional manner.

(2) Tralokinumab appeared to reach steady state around Day 71 to Day 85, following dosing
once every 2 weeks.

14.1.6. Study CD-RI-CAT-354-1049

Title

A Phase 2b, Randomized, Double-Blind Study to Evaluate the Efficacy of Tralokinumab in
Adults With Uncontrolled, Severe Asthma

Objectives

The primary objective was to investigate the efficacy of two SC dosing regimens of
tralokinumab in adults with uncontrolled, severe asthma requiring concomitant treatment with
high-dose inhaled corticosteroids and long-acting f2-agonists.

A secondary objective was to investigate the PK and immunogenicity of tralokinumab. Several
other secondary and exploratory objectives were included to assess safety, tolerability, efficacy,
and asthma-related PD markers (not reported here).
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Trial Design

This was a randomized, double-blind, placebo-controlled trial, conducted at multiple sites in 15
countries (Argentina, Canada, Chile, the Czech Republic, France, Germany, Japan, Mexico, the
Philippines, Poland, Russia, Spain, South Korea, the United Kingdom, and the United States).

Subjects were randomized in a 1:1 ratio to two cohorts: Q2W for 52 weeks (with last dose at
Week 51), or Q2W for 12 weeks followed by every 4 weeks (Q4W) for 40 weeks (Q2/4W, with
last dose at Week 49). Within each cohort, subjects were randomized in a 2:1 ratio to
tralokinumab 300 mg SC or placebo. Subjects were followed up for 24 weeks after the last dose
of CAT-354 for assessment of PK, safety, and immunogenicity.

Blood samples for PK assessment were collected predose at Weeks 1, 5, 13, 19, 25, 37, and 49
during the treatment period, and at Weeks 53, 59, 67, and 75 in the follow-up period.

Subject Disposition and Baseline Demographics

Four hundred fifty-two subjects were randomized, and all received at least one dose of CAT-354.
More than 85% of the subjects in each treatment group completed the trial, and more than 72%
of the subjects in each treatment group received all planned doses of CAT-354. The most
frequent reason for not completing the trial or treatment was withdrawal of consent.

The demographic data were comparable across treatment groups. Most subjects were white and
not Hispanic or Latino; and approximately two-thirds were female. The mean age was 50 years
(range 18 to 75 years). For all subjects receiving tralokinumab, the mean body weight was

71.5 kg (SD 15.2, range 36 to 115 kg) and the mean BMI was 27.0 kg/m? (SD 4.7, range 16.0 to
39.9 kg/m?). For all subjects receiving placebo, the mean body weight was 74.6 kg (SD 15.8,
range 45 to 122 kg) and the mean BMI was 28.0 kg/m? (SD 5.2, range 18.9 to 40.0 kg/m?).

Pharmacokinetic Results

At Week 13, the mean serum trough concentrations of tralokinumab were comparable in the
300 mg Q2W group (76.6 png/mL) and the 300 mg Q2/4W group (66.2 ng/mL). After the switch
at Week 13 from Q2W to Q4W in the Q2/4W group, the mean trough concentration at Week 25
was approximately half (32.3 ug/mL) that at Week 13, consistent with linear PK.

Mean trough concentrations were comparable from Week 13 to Week 53 for the 300 mg Q2W
group and from Week 25 to Week 53 for the 300 mg Q2/4W group, indicating that steady state
was reached.

Tralokinumab accumulated after multiple dosing, as assessed by trough concentrations. The
ratios of the mean trough concentration at Week 13 versus Week 5 ranged from 1.40 to 1.58.

Safety Results

The safety profile of tralokinumab was acceptable for both dosing regimens. There were six
subjects (2.0%) dosed with tralokinumab and seven subjects (4.6%) dosed with placebo who had
confirmed postdose ADA-positive samples. Antibody titers ranged from 1 to 5 in the subjects
with ADA-positive samples in the tralokinumab groups. The observed presence of ADAs did not
influence the PK of tralokinumab, which could be attributable to the low antibody titers or to a
transient response.
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Reviewer’s Comments

(1) Following multiple-dose SC administration for 52 weeks, the exposure of tralokinumab in
both tralokinumab-treated groups, based on observed minimum concentration (Cmin), was
in line with that seen in previous clinical studies. At Week 13, mean observed Cmin Was
similar between the 300 mg Q2W and Q2/4W groups (76.6 and 66.2 ug/mL, respectively).

(2) The mean exposure decreased by approximately a factor of 2 in the 300 mg Q2/4W group
at Week 25 (Cmin 32.3 ug/mL), which confirmed linear PK of tralokinumab.

(3) Exposure levels were comparable from Week 13 to Week 53 for the 300 mg Q2W group
and from Week 25 to Week 53 for the 300 mg Q2/4W group, which indicated that steady-
state levels were attained.

(4) Accumulation of tralokinumab by multiple dosing, as assessed by Cmin, was seen, and the
ratio of trough concentrations of Week 13 versus Week 5 ranged from 1.40 to 1.58.

14.1.7. Study D2213C00001

Title

A Phase 2b, Randomized, Double-Blinded, Placebo-Controlled, Dose-Ranging Study to Evaluate
the Efficacy and Safety of Tralokinumab in Adult Subjects With Moderate-to-Severe Atopic
Dermatitis

Objectives

The primary objective was to evaluate the efficacy of tralokinumab in adults with moderate-to-
severe AD.

A secondary objective was to characterize the PK and immunogenicity of tralokinumab, and an
exploratory objective was to explore the effect of different doses of tralokinumab on blood
biomarkers that might predict or reflect efficacy response. Further secondary and exploratory
objectives were included to assess safety, tolerability, efficacy, and response characteristics.

Trial Design

Subjects were randomized in a 1:1:1:1 ratio to tralokinumab 45 mg, 150 mg, or 300 mg, or
placebo Q2W for 12 weeks (six doses, with the last dose at Week 10), administered SC with
concomitant use of TCS. The randomization was stratified to ensure that each dose cohort
included approximately 6 Japanese subjects (in Japan) and 40 non-Japanese subjects (in other
countries). Subjects were followed up for 12 weeks after the last dose of CAT-354 for
assessment of PK, safety, maintenance of effect, PD, and immunogenicity.

Blood samples for assessment of tralokinumab serum concentrations were collected predose at
Weeks 0, 2, and 4, and at Weeks 12 and 22 during the follow-up. Blood samples for assessment
of the serum biomarkers periostin, dipeptidyl peptidase 4 (DPP-4), and C-C motif chemokine
ligand 17 (CCL17) were collected at Weeks 0, 4, 12, and 22, and blood samples for assessment
of IgE were collected at Weeks 0 and 12.
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Subject Disposition and Baseline Demographics

Two hundred four subjects were randomized, and all received at least one dose of tralokinumab.
More than 76% of the subjects in each treatment group completed the trial, and more than 60%
of the subjects in each treatment group received all planned doses of CAT-354. The most
frequent reason for not completing the trial or treatment was withdrawal of consent.

The demographic data were generally similar across treatment groups. Sixty-one percent of the
subjects were white, 22% were Asian, and 14% were black/African-American. Most of the
subjects were not Hispanic or Latino, and almost half were female. The mean age was 37.8 years
(SD 14.5, range 18 to 74 years), the mean body weight was 77.5 kg (SD 19.0, range 42 to

129 kg), and the mean BMI was 27.0 kg/m? (range 15.1 to 47.5 kg/m?).

Pharmacokinetic Results

Serum trough concentrations of tralokinumab are presented in Table 62. The concentrations
increased in a dose-dependent manner.

Table 62. Trough Concentrations of Tralokinumab After Subcutaneous Dosing (45, 150, or 300 mg)
Every 2 Weeks for 10 Weeks (Trial D2213C00001).

Tralokinumab dose group
Week 45 mg (N=50) 150 mg (N=51) 300 mg (N=52)
Coougs Week 2, ug/mL 435201 16.2=6.1 289=126
Covugs Week 4, ug/mL 794£336 26.5£10.5 443233
Couugs Week 12, pg/ml 13.1=80 N7£218 615450
C. Week 22, ug'mL 1L1IE=1.11 363454 5.69=6.05
Note: Values are given as geometric mean = standard deviation.
Abbreviations: C, = serum concentration; Ciuug = serum trough concentration; N = number of subjects in

analysis set.

Source: Panel 10. 2.7.2 Summary of Clinical Pharmacology Studies.
Pharmacodynamic Results

Serum Biomarkers: Periostin, CCL17, IgE, and DPP-4

For the serum levels of periostin and CCL17, a significant reduction from baseline to Week 12
was observed in all three tralokinumab dose groups compared with placebo (p<0.001), with the
largest reduction in the tralokinumab 300 mg group (32% reduction for periostin, 49% for
CCL17). Similarly, serum IgE was significantly reduced from baseline to Week 12 in the
tralokinumab 150 and 300 mg groups compared with placebo (p<0.001), and the largest
reduction (24%) was observed with tralokinumab 300 mg. For DPP-4, an increased serum level
was observed in all three tralokinumab groups compared with placebo, most notably with
tralokinumab 150 and 300 mg, although not statistically significant.

Skin Biomarker: S. aureus Colonization

Compared with subjects in the placebo group, a significantly lower percentage of subjects in all
three tralokinumab dose groups was positive for S. aureus at Week 12 (p<0.05). Of the subjects
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in the tralokinumab 300 mg group, 35% were positive in lesional skin and 8% in nonlesional
skin; in the placebo group, 73% in lesional and 40% in nonlesional skin.

Furthermore, the percentage of subjects shifting from being positive for S. aureus at baseline to
being negative at Week 12 was higher in the three tralokinumab groups than in the placebo
group, both for lesional and nonlesional skin.

Safety Results

The safety profile of tralokinumab was reasonable in the three treatment groups, and no dose-
related safety events were identified. One subject (2.0%) in the tralokinumab 300 mg group had
a confirmed ADA-positive sample postdose. Antibody titers were low and there was no
indication of any impact of ADA on the observed PK of tralokinumab in the subject.

Reviewer’s Comments

(1) Blood samples were collected predose and at trough tralokinumab levels. The trough
concentrations of tralokinumab increased in a dose-dependent manner.

(2) Compared with placebo, tralokinumab had a normalizing effect on key serum biomarkers
of AD. Furthermore, a broad anti-inflammatory effect was observed in subjects receiving
tralokinumab, demonstrated by reduction of inflammatory skin biomarkers. Skin
colonization with S. aureus was strongly suppressed in subjects receiving tralokinumab
compared with subjects receiving placebo. These findings confirm the mode of action of
tralokinumab and support its clinical efficacy in improving disease symptoms in patients
with AD.

14.1.8. Study ECZTRA-1 (LP0162-1325)

Title
Tralokinumab Monotherapy for Moderate-to-Severe Atopic Dermatitis, ECZTRA-1

Objectives

The primary objective was to evaluate the efficacy of tralokinumab in adults with moderate-to-
severe AD during an initial 16-week treatment period. Secondary, other, and maintenance
objectives included evaluation of safety, tolerability, and a range of efficacy outcomes. One of
the “other’ objectives was to evaluate the incidence of skin colonization with S. aureus at
Week 16. Furthermore, serum and skin biomarkers were evaluated as an exploratory part of the
trial to profile the molecular response to tralokinumab treatment.

Trial Design

For the initial treatment period (Weeks 0 to 16), subjects were randomized in a 3:1 ratio to
tralokinumab 300 mg or placebo Q2W (administered SC), following an initial loading dose
(tralokinumab 600 mg or placebo). For the subsequent maintenance treatment period (Weeks 16
to 52), a subject’s treatment depended on their initial treatment regimen and clinical response
(defined as an IGA score of 0 or 1 or Eczema Area and Severity Index [EASI]-75) at Week 16.
Subjects randomized to tralokinumab in the initial treatment period who had a clinical response
at Week 16 were rerandomized in a 2:2:1 ratio to a maintenance regimen of tralokinumab
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300 mg Q2W, tralokinumab 300 mg Q4W, or placebo Q2W. This randomization was stratified
by region and IGA response at Week 16 (IGA 0/1 or IGA >1). Subjects randomized to placebo in
the initial treatment period who had a clinical response at Week 16 continued to receive placebo
Q2W.

Subjects without a clinical response at Week 16, as well as those who met prespecified criteria
indicating insufficient response during maintenance treatment, were transferred to open-label
treatment with tralokinumab 300 mg Q2W and optional use of TCS up to Week 52.

Subjects were followed up for 16 weeks after the last dose of tralokinumab for assessment of
safety, PK, and immunogenicity. In some countries, subjects had the option to transfer to
ECZTEND (pivotal Phase 3 study) between the end-of-treatment and safety follow-up visits;
these subjects did not attend the final safety follow-up visit during ECZTRA-1.

Blood samples for assessment of tralokinumab serum concentrations were collected predose at
Weeks 2, 4, 14, 16, 28, and 52, during the mid-dosing interval at Week 15, and at the safety
follow-up. AUC was calculated based on the serum concentrations measured at Weeks 14, 15,
and 16. Blood samples for assessment of serum biomarkers (including but not limited to:
periostin, DPP-4, human beta-defensin 2, CCL17, IL-13, IL-17, IL-22, and beta-defensin 4A
were collected at Weeks 0, 4, 8, 16, 28, and 52. Furthermore, blood samples for two serum
biomarkers (IgE and lactate dehydrogenase [LDH]) that were part of the clinical laboratory tests
were collected every 4 weeks from Weeks 0 to 52, and at the safety follow-up.

At selected trial sites, the following optional samples (requiring additional informed consent)
were taken: blood samples for assessment of additional serum biomarkers at Weeks 0, 4, 8, 16,
28, and 52, biopsies for assessment of skin biomarkers at Weeks 0, 4, and 16, skin swabs for
assessment of S. aureus colonization at Weeks 0, 16, and 52, and (data not included in this
application) skin swabs for characterization of the skin microbiome at Weeks 0, 8, 16, and 52.

Subject Disposition and Baseline Demographics

In the initial treatment period, 802 subjects were randomized to treatment and 602 of these
received at least one dose of tralokinumab. In the maintenance period, 214 responders were
assigned to treatment and 144 of these received at least one dose of tralokinumab. Furthermore,
506 nonresponders were transferred to (and received at least one dose) open-label tralokinumab
treatment at Week 16 after initial treatment with tralokinumab (361 subjects) or placebo (145
subjects). More than 79% of subjects in each tralokinumab group (in any period) received all
planned doses of tralokinumab.

The demographic data were generally similar across treatment groups. Seventy percent of the
subjects were white, 20% were Asian, and 7% were black/African-American. Most of the
subjects were not Hispanic or Latino, and almost half were female. The mean age was 38.8 years
(SD 14.1, range 18 to 92 years), the mean body weight was 76.0 kg (SD 18.9, range 37 to

165 kg), and the mean BMI was 26.0 kg/m? (SD 5.8, range 15.5 to 61.3 kg/m?) (M5.3.5.1
ECZTRA-1 CTR Section 7.4 and Table 1.15).

Pharmacokinetic Results

The mean trough concentrations of tralokinumab over time, together with the mean serum
concentration at Week 15, sampled between two trough concentrations are shown in Figure 32.
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This sampling time point in the middle of a dosing interval approximates the time to maximum
concentration observed for tralokinumab in previous trials, and the observed peak at Week 15,
therefore, represents the expected Cmax.

Subjects receiving tralokinumab in the initial treatment period had reached steady state by
Week 16; the geometric mean trough concentration was 88.3 pg/mL (SD 43.6; n=602). Subjects
receiving placebo in the initial treatment period and transferred at Week 16 to open-label
tralokinumab treatment had reached steady state by the next sampling time point at Week 28.

After the switch at Week 16 from Q2W to Q4W in the Q2/4W group, the mean trough
concentration at Week 28 in this group was approximately half that at Week 16, consistent with
linear PK.
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Figure 32. Mean Serum Concentrations of Tralokinumab After Subcutaneous Dosing (300 mg)

Every 2 or 4 Weeks for up to 52 Weeks (ECZTRA-1)
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Source: Panel 11. 2.7.2 Summary of Clinical Pharmacology Studies.

Trough concentrations, plus a mid-dosing interval concentration at Week 15, shown as geometric means for the following subjects:
. 602 subjects receiving tralokinumab 300 mg Q2W from Weeks 0-16 (following a 600 mg loading dose).
. 68 subjects receiving tralokinumab 300 mg Q2W from Weeks 0-52 or until treatment discontinuation / transfer to open-

label tralokinumab.

. 76 subjects receiving tralokinumab 300 mg Q2W from Weeks 0-16 and Q4W from Weeks 16-52 or until treatment

discontinuation/transfer to open-label tralokinumab.

. 361 subjects receiving tralokinumab 300 mg Q2W from Weeks 0-16 and transferred at Week 16 (due to lack of clinical

response) to open-label tralokinumab 300 mg Q2W and optional TCS.

. 145 subjects receiving placebo from Weeks 0-16 and open-label tralokinumab 300 mg Q2W (without loading dose) and
optional TCS from Weeks 16-52 or until treatment discontinuation (excluding subjects transferred to open-label arm after

Week 16).

Abbreviations: ECZTRA, ECZema TRAIlokinumab; n, number of subjects in each treatment group at Week 16, except for the total
number given for the initial treatment period (602), which corresponds to the number of subjects at Week 0; TCS, topical

corticosteroids; Q2W, every 2 weeks; Q4W, every 4 weeks

Pharmacodynamic Results

Serum Biomarkers: Change From Baseline in Median Serum Concentration

During the initial treatment period, the levels of the Th2-related biomarkers, CCL17 and
periostin, were reduced at Week 4 in the tralokinumab group (56% and 20% reduction,
respectively), with further reductions at Week 16 (70% and 33% reduction, respectively). The
levels were only marginally changed in the placebo group at Week 16 (6% and 7% reduction,
respectively). The level of the Th22 cytokine IL-22 was reduced by 57% in the tralokinumab
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group and by 38% in the placebo group at Week 16. The level of hBD2 was reduced by 27% in
the tralokinumab group and by 15% in the placebo group at Week 16. The level of DPP-4 was
only minimally affected in the tralokinumab group, with an increase of 7% at Week 16. The
serum markers remained stable during the maintenance and open-label treatment periods, except
for a further reduction of CCL17 in subjects receiving tralokinumab.

Skin Biomarkers: Change From Baseline to Week 16 in Biopsies From Lesional Skin

Epidermal thickness and the expression levels of keratin 16 and the hyperproliferation marker
Ki-67 decreased in the tralokinumab group and remained largely unchanged in the placebo
group. The expression level of the antimicrobial protein SI00A7 decreased in the tralokinumab
group and remained elevated in the placebo group. The expression levels of the barrier proteins
loricrin and filaggrin increased in the tralokinumab group and remained low in the placebo
group. Furthermore, the numbers of CD11c-positive dendritic cells and macrophages decreased
in the tralokinumab group and increased slightly in the placebo group.

Reduced mRNA expression of the general inflammatory marker MMP12, and of genes related to
type 2 inflammation (CCL2, CCL11, CCL13, CCL17, CCL18, and CCL26) was observed in the
tralokinumab group. Similarly, reduced mRNA expression of Th17- and Th22-regulated genes
(CXCL1, P13, S100A7, S100A9, and S100A12) was observed in the tralokinumab group. In
addition, increased mMRNA expression of the lipid metabolism marker ELOVL3 and the barrier
tight junction marker CLDN23 was observed in the tralokinumab group. Together with increased
loricrin expression, this indicated an improved barrier function in subjects treated with
tralokinumab.

Skin Colonization by S. aureus

During the initial treatment period, skin colonization with S. aureus was reduced from 969 to

22 gene copies/cm? (median values) in the tralokinumab group and from 649 to

238 gene copies/cm? in the placebo group. This corresponds to a 10-fold reduction in the
tralokinumab group relative to the placebo group (ratio of 0.09 [p<0.0001]) for tralokinumab
versus placebo in change from baseline to Week 16. After rerandomization at Week 16, S.
aureus colonization was low in all groups during the maintenance treatment period. For subjects
transferring to open-label treatment with tralokinumab, the S. aureus colonization was further
reduced from 56 to 14 gene copies/cm? (median values) between Week 16 and Week 52.

Immunogenicity (Safety) Results

Tralokinumab was well-tolerated with an acceptable safety profile for both dosing regimens.
During the initial treatment period, 10 (1.7%) of the subjects treated with tralokinumab and 1
(0.5%) of those treated with placebo had treatment-emergent ADA. During the entire trial, 28
(3.7%) tralokinumab-treated subjects had a treatment-emergent ADA response, which was
persistent for 8 (1.1%) subjects, indeterminate for 9 (1.2%) subjects, and transient for 11 (1.5%)
subjects. One (0.5%) of the tralokinumab-naive subjects had a treatment-emergent ADA
response, which was transient. Three tralokinumab-treated subjects tested positive for nAb.
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Reviewer’s Comments

(1) The IGA 0/1 and EASI-75 response rates at Week 16 were statistically significantly
higher with tralokinumab Q2W than with placebo, demonstrating that tralokinumab Q2W
was superior to placebo in treating moderate-to-severe AD.

(2) With dosing regimen switch at Week 16 from Q2W to Q4W in the Q2/4W group, the mean
trough concentration of tralokinumab at Week 28 in this group was approximately half
that at Week 16, which indicated linear PK within the investigated dose range.

14.1.9. Study ECZTRA-2 (LP0162-1326)

Title
Tralokinumab Monotherapy for Moderate-to-Severe Atopic Dermatitis, ECZTRA-2

Objectives and Trial Design

The design and objectives of this trial were the same as those of ECZTRA-1, except that there
was no evaluation of skin colonization by S. aureus and no exploratory evaluation of skin and
serum biomarkers other than the two serum biomarkers (IgE and LDH) that were part of the
clinical laboratory tests.

Subiject Disposition and Baseline Demographics

In the initial treatment period, 794 subjects were randomized to treatment and 592 of these
received at least one dose of tralokinumab. In the maintenance period, 258 responders were
assigned to treatment and 180 of these received at least one dose of tralokinumab. Furthermore,
469 nonresponders were transferred to (and received at least one dose) open-label tralokinumab
treatment at Week 16 after initial treatment with tralokinumab (324 subjects) or placebo (145
subjects). More than 76% of the subjects in each tralokinumab group (in any period) received all
planned doses of tralokinumab.

The demographic data were generally similar across treatment groups. Sixty-three percent of the
subjects were white, 26% were Asian, and 8% were black/African American. Most of the
subjects were not Hispanic or Latino, and almost half were female. The mean age was 36.7 years
(SD 14.6, range 18 to 86 years), the mean body weight was 76.1 kg (SD 17.9, range 42 to

156 kg), and the mean BMI was 26.3 kg/m? (SD 5.7, range 16.5 to 57.5 kg/m?).

Pharmacokinetic Results

The mean trough concentrations of tralokinumab over time are shown in Figure 33. Subjects
receiving tralokinumab in the initial treatment period had reached steady state by Week 16; the
geometric mean trough concentration was 90.7 pg/mL (SD 42.7; n=592). Subjects receiving
placebo in the initial treatment period and transferred at Week 16 (due to lack of clinical
response) to open-label tralokinumab treatment had reached steady state by the next sampling
time point at Week 28.

Across all sampling time points, the mean trough concentrations for the two groups of
nonresponders (placebo or tralokinumab) transferred at Week 16 to open-label tralokinumab
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Q2W were slightly lower than the trough concentrations for tralokinumab responders receiving

tralokinumab Q2W.

After the switch at Week 16 from Q2W to Q4W in the Q2/4W group, the mean trough

concentration at Week 28 was approximately half that at Week 16, consistent with linear PK.

Figure 33. Mean Serum Concentrations of Tralokinumab After Subcutaneous Dosing (300 mg)

Every 2 or 4 Weeks for up to 52 Weeks (ECZTRA-2)
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Source: M2.7.2 Appendix 1 Figure 2.
Trough concentrations shown as geometric mean for the following groups of subjects:

e 592 subjects receiving tralokinumab 300 mg Q2W from Weeks 0-16 (following a 600 mg loading dose).

. 91 subjects receiving tralokinumab 300 mg Q2W from Weeks 0-52 or until treatment discontinuation / transfer to open-

label tralokinumab.

e 89 subjects receiving tralokinumab 300 mg Q2W from Weeks 0-16 and Q4W from Week 16-52 or until treatment

discontinuation / transfer to open-label tralokinumab.

. 325 subjects receiving tralokinumab 300 mg Q2W from Weeks 0-16 and transferred at Week 16 (due to lack of clinical

response) to open-label tralokinumab 300 mg Q2W and optional TCS.

. 144 subjects receiving placebo from Weeks 0-16 and open-label tralokinumab 300 mg Q2W (without loading dose) and
optional TCS from Weeks 16-52 or until treatment discontinuation (excluding subjects transferred to open-label arm after

Week 16).

Abbreviations: ECZTRA, ECZema TRAlokinumab; n, number of subjects in each treatment group at Week 16, except for the total

number given for the initial treatment period (592), which corresponds to the number of subjects at Week 0; TCS, topical

corticosteroids

Immunogenicity (Safety) Results

Tralokinumab was well tolerated with an acceptable safety profile for both dosing regimens.
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During the initial treatment period, eight (1.4%) of the subjects treated with tralokinumab and
two (1.0%) of those treated with placebo had treatment-emergent ADA. During the entire trial,
47 (6.3%) tralokinumab-treated subjects had a treatment-emergent ADA response, which was
persistent for 6 (0.8%) subjects, indeterminate for 20 (2.7%) subjects, and transient for 21 (2.8%)
subjects. Two (0.3%) tralokinumab-treated subjects had treatment-boosted ADA. Two (1.0%)
tralokinumab-naive subjects had a treatment-emergent ADA response, which was indeterminate.
Eight tralokinumab-treated subjects tested positive for nAb.

Reviewer’s Comments

(1) The IGA 0/1 and EASI-75 response rates at Week 16 were statistically significantly
higher with tralokinumab Q2W than with placebo, demonstrating that tralokinumab Q2W
was superior to placebo in treating moderate-to-severe AD.

(2) With dosing regimen switch at Week 16 from Q2W to Q4W in the Q2/4W group, the mean
trough concentration of tralokinumab at Week 28 was approximately half that at
Week 16, which indicated linear PK within the investigated dose range.

14.1.10. Study ECZTRA-3 (LP0162-1339)

Title

Tralokinumab in Combination With Topical Corticosteroids for Moderate-to-Severe Atopic
Dermatitis, ECZTRA-3

Objectives

The primary objective was to demonstrate superior efficacy of tralokinumab versus placebo
when both were used in combination with TCS. Secondary, maintenance, and other objectives
included evaluation of safety and a range of efficacy outcomes.

Trial Design

This was a randomized, double-blind, placebo-controlled trial in subjects with moderate-to-
severe AD conducted in multiple countries.

For the initial treatment period (Weeks 0 to 16), subjects were randomized in a 2:1 ratio to
tralokinumab 300 mg+TCS or placebo+TCS Q2W (administered SC), following an initial
loading dose (tralokinumab 600 mg or placebo). For the subsequent continuation treatment
period (Weeks 16 to 32), a subject’s treatment depended on their initial treatment regimen and
clinical response (defined as IGA of 0 or 1, or EASI-75) at Week 16. Subjects randomized to
tralokinumab in the initial treatment period who had a clinical response at Week 16 were
rerandomized in a 1:1 ratio to a continuation regimen of tralokinumab 300 mg Q2W or
Q4W+TCS. This randomization was stratified by region and IGA response (IGA 0/1 or IGA >1).

Subjects randomized to placebo in the initial treatment period who had a clinical response at

Week 16 continued to receive placebo+TCS Q2W. All subjects without a clinical response at
Week 16 were assigned in a blinded manner to tralokinumab+TCS Q2W in the continuation

treatment period.
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Subjects were followed up for 16 weeks after the last dose of tralokinumab for assessment of
safety, PK, and immunogenicity.

Blood samples for assessment of tralokinumab serum concentrations were collected predose at
Weeks 4, 16, and 32, and at the safety follow-up. Blood samples for two serum biomarkers (IgE
and LDH) that were part of the clinical laboratory tests were collected every 4 weeks from
Weeks 0 to 32, and at the safety follow-up.

Subject Disposition and Baseline Demographics

In the initial treatment period, 380 subjects were randomized to treatment and 252 of these
subjects received at least one dose of tralokinumab. In the continuation treatment period, 138
subjects were randomized as responders (69 from each tralokinumab group in the initial period)
and received at least one dose of tralokinumab. Furthermore, 174 subjects were assigned as
nonresponders and received at least one dose of tralokinumab in the continuation treatment
period, after initial treatment with tralokinumab (95 subjects) or placebo (79 subjects). More than
83% of subjects in each tralokinumab group (in any period) received all planned doses of
tralokinumab. The demographic data were overall well-balanced across treatment groups.
Seventy-six percent of the subjects were white, 11% were Asian, and 9% were black/African
American. Most were not Hispanic or Latino, and almost half were female. The mean age was
39.1 years (SD 15.2, range 18 to 80 years), the mean body weight was 79.4 kg (SD 18.7, range
46 to 148 kg), and the mean BMI was 27.4 kg/m? (SD 6.3, range 15.7 to 60.0 kg/m?).

Pharmacokinetic Results

The mean trough concentrations of tralokinumab over time are shown in Figure 34. Subjects
receiving tralokinumab in the initial treatment period had reached steady state by Week 16; the
geometric mean trough concentration was 83.3 pg/mL (SD 41.1; n=252).

For the tralokinumab responders receiving tralokinumab Q2W in both treatment periods, the
geometric mean trough concentration at Week 16 was slightly lower than that observed in the
other treatment groups. The arithmetic mean and median values, however, were similar across
the groups. After the switch at Week 16 from Q2W to Q4W in the Q2/4W group, the mean
trough concentration at Week 28 in this group was approximately half that at Week 16,
consistent with linear PK.

For subjects receiving placebo in the initial treatment period and assigned to tralokinumab Q2W
at Week 16 (due to lack of clinical response), the mean trough concentration at the next sampling
time point at Week 32 was similar to the steady-state levels observed for the other groups
receiving tralokinumab Q2W.
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Figure 34. Mean Serum Concentrations of Tralokinumab After Subcutaneous Dosing (300 mg)
Every 2 or 4 Weeks for up to 32 Weeks
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Source: M2.7.2 Appendix 1 Figure 3.

Trough concentrations shown as geometric mean for the following groups of subjects:
. 252 subjects receiving tralokinumab 300 mg Q2W+TCS from Weeks 0-16 (following a 600 mg loading dose).
. 69 subjects receiving tralokinumab 300 mg Q2W+TCS from Weeks 0-32 or until treatment discontinuation.

. 69 subjects receiving tralokinumab 300 mg Q2W+TCS from Weeks 0-16 and Q4W+TCS from Weeks 16-32 or until
treatment discontinuation.

. 95 subjects receiving tralokinumab 300 mg Q2W+TCS from Weeks 0-16 and re-assigned at Week 16 (due to lack of
clinical response) to tralokinumab 300 mg Q2W+TCS.
Does not include subjects receiving placebo+TCS from Weeks 0-16 and tralokinumab 300 mg Q2W+TCS from Weeks 16-32.
Abbreviations: n, number of subjects in each treatment group at Week 16, except for the total number given for the initial treatment
period (252), which corresponds to the number of subjects at Week 0; TCS, topical corticosteroids

Immunogenicity (Safety) Results

Tralokinumab used in combination with TCS was well-tolerated and had an acceptable safety
profile for both dosing regimens. During the initial treatment period, one (0.4%) of the subjects
treated with tralokinumab and two (1.6%) of those treated with placebo had treatment-emergent
ADA. During the trial, seven (2.1%) tralokinumab-treated subjects had a treatment-emergent
ADA response, which was indeterminate for six (1.8%) and transient for one (0.3%) subject.
Three (2.4%) tralokinumab-naive subjects had a treatment-emergent ADA response, which was
indeterminate for two (1.6%) subjects and transient for one (0.8%) subject. Of the 10 subjects
with treatment-emergent ADA, 8 tested positive for nAb; 1 of these subjects was tralokinumab-
naive.
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Reviewer’s Comments

(1) The IGA 0/1 and EASI-75 response rates at Week 16 were statistically significantly
higher with tralokinumab Q2W+TCS than with placebo+TCS, demonstrating that
tralokinumab Q2W+TCS was superior to placebo+TCS in treating moderate-to-severe
AD.

(2) With the dosing regimen switch at Week 16 from Q2W to Q4W in the Q2/4W group, the
mean trough concentration of tralokinumab at Week 28 was approximately half that at
Week 16, which indicated linear PK within the investigated dose range.

(3) For the tralokinumab responders receiving tralokinumab Q2W in both treatment periods,
the geometric mean trough concentration at Week 16 was slightly lower than that in the
other treatment groups. Per the Applicant, the lower geometric mean in the Q2W/Q2W
group appears to be driven by a few low concentrations measured in this group.

14.1.11. Study ECZTRA-5 (LP0162-1341)

Title
Vaccine Responses in Tralokinumab-Treated Atopic Dermatitis

Objectives

The primary objective of this trial was to demonstrate noninferiority of tralokinumab versus
placebo with respect to immune responses to concomitantly administered vaccines. The trial
assessed immunization responses against two nonlive vaccines, a combined Tdap vaccine and a
meningococcal vaccine. Secondary and other objectives included evaluation of efficacy, safety,
and tolerability of tralokinumab administered concomitantly with vaccines.

Trial Design

This was a randomized, double-blind, placebo-controlled trial in subjects with moderate-to-
severe AD conducted at multiple sites in Canada and the United States.

Subjects were randomized in a 1:1 ratio to tralokinumab 300 mg or placebo Q2W (administered
SC) for 16 weeks, following an initial loading dose (tralokinumab 600 mg or placebo). At
Week 12, subjects received one dose of each vaccine before the administration of tralokinumab
or placebo.

Subjects were followed up for 16 weeks after the last dose of tralokinumab for assessment of
safety, PK, and immunogenicity. Blood samples for assessment of tralokinumab serum
concentrations were collected predose at Weeks 4 and 16, and at the safety follow-up. Blood
samples for two serum biomarkers (IgE and LDH) that were part of the clinical laboratory tests
were collected every 4 weeks from Weeks 0 to 16, and at the safety follow-up.

Subject Disposition and Baseline Demographics

Two hundred fifteen subjects were randomized to treatment, and one hundred six of these
received at least one dose of tralokinumab. Most subjects received all planned doses of
tralokinumab. More than 81% of the subjects in each treatment group completed the treatment
period.
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The demographic data were generally similar across treatment groups, except for the sex
distribution: there was an equal distribution of men and women in the tralokinumab group and a
majority of women in the placebo group. Fifty-five percent of the subjects were white, 16% were
Asian, and 24% were black/African American. Most were not Hispanic or Latino. The mean age
was 34.2 years (SD 11.0, range 18 to 54 years), the mean body weight was 80.8 kg (SD 22.1,
range 44 to 162 kg), and the mean BMI was 28.6 kg/m? (SD 7.2, range 17.2 to 53.5 kg/m?).

Pharmacokinetic Results

The geometric mean trough concentration of tralokinumab was 65.4 ng/mL at Week 4 (SD 29.6,
n=103) and 80.5 ng/mL at Week 16 (SD 41.4 pg/mL, n=95). At Week 30, the geometric mean
serum concentration had decreased to 4.58 pg/mL (SD 43.7 ug/mL, n=8).

Pharmacodynamic Results

Vaccine Response

The percentage of subjects achieving each of the primary endpoints, positive antitetanus
response and positive antimeningococcal response at Week 16, was similar in the tralokinumab
group and the placebo group (Table 63). For the estimated difference in response rate, the lower
limit of the 95% CI was greater than the prespecified noninferiority margin of -25%,
demonstrating noninferiority of tralokinumab versus placebo with respect to immune responses
to concomitantly administered, nonlive vaccines.

Table 63. Positive Vaccine Response at Week 16 (Per Protocol Analysis Set), ECZTRA-5

Tralokinumab Q2w Placebo
(n= 88) (n= 78)
Difference in
percentage?
Vaccine response at Week 16 Responders (%) Responders (%)? (958 CI)
Anti-tetanus response
Anti-tetanus respconse 79/ 8& (91.9) T3/ 76 (9€.1) -4.2(-11.4,3.1)
Anti-meningococcal response
Anti-meningococcal 74/ 86 (B6.0) 64/ 76 (84.2) 1.8(-9.2,12.8)
response
QZ0FC1S:13:10:=50 LPO1E2=-1341 ¢t 200001 wacse wkl€ p=_dos

Source: M5.3.5.1 ECZTRA-5 CTR Panel 23.

Responders/total.

Mantel-Haenszel risk difference, stratified by baseline IGA.

Abbreviations: CI, confidence interval; ECZTRA, ECZema TRAIlokinumab; IGA, Investigator's Global Assessment; Q2W, every
2 weeks

Serum Biomarkers (IgE and LDH)

For IgE, the median levels were above the upper limit of the normal reference range at baseline
for both tralokinumab (779 international units [IU]/mL) and placebo (387 IU/mL) (reference
range 0 to 158 IU/mL). During the treatment period, the median level decreased by
approximately 30% in the tralokinumab group (to 541 1U/mL at Week 16) but remained largely
unchanged in the placebo group.
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For LDH, the mean levels were within the normal reference range from baseline throughout
treatment in both treatment groups.

Safety Results

Tralokinumab used in combination with vaccines was well tolerated and had an acceptable safety
profile.

During the entire trial, two (1.9%) subjects treated with tralokinumab had a treatment-emergent
ADA response, which was indeterminate. Three (2.8%) subjects treated with placebo had a
treatment-emergent ADA response, which was persistent, indeterminate, and transient for one
(0.9%) subject each. None of the subjects with treatment-emergent ADA tested positive for nAb.

Reviewer’s Comments

(1) The geometric mean trough concentration of tralokinumab was 80.5 ug/mL at Week 16
(SD 41.4 ug/mL, n=95) after tralokinumab 300 mg Q2W (administered SC) for 16 weeks,
following an initial loading dose (tralokinumab 600 mg), which is consistent with the
observations in other studies.

(2) Further interpretation of tralokinumab immune responses to concomitantly administered
vaccines in adult subjects with moderate-to-severe AD is deferred to the review of
clinical and the Office of Biotechnology Products.

14.1.12. Population Pharmacokinetic Analysis of
Tralokinumab in Patients with Moderate-to-Severe
Atopic Dermatitis

Title

Analysis of Tralokinumab Pharmacokinetic Data From Healthy Subjects, Subjects With Asthma,
and Subjects With Atopic Dermatitis

Objectives

The primary objectives of this population pharmacokinetic analysis were i) to quantitatively
characterize the PK of tralokinumab in subjects with AD using nonlinear mixed effect analysis,
and ii) to identify sources of variability in the population(s) using covariate analysis.

Data

Tralokinumab serum concentration-time data collected from 10 clinical trials, comprising three
Phase 1 trials (CAT-354-0703, MI-CP224, and CAT-354-0602), four Phase 2 trials (MI-CP199,
CD-RI-CAT-354-1049, D2213C00001, and ECZTRA-5) and three Phase 3 trials (ECZTRA-1,
ECZTRA-2, and ECZTRA-3), were used for the population PK analysis of tralokinumab in
healthy subjects, subjects with asthma, and subjects with AD following intravenous or
subcutaneous administration. The combined dataset included 13,361 serum concentrations of
tralokinumab from 2,561 subjects.
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Methods

Tralokinumab serum samples were analyzed using a validated sandwich assay on the Gyrolab®
platform. The assay was updated and revalidated during the clinical development program,
resulting in varying lower limit of quantification across the trials: i) 0.3 pg/mL in trials
CAT-354-0602, CAT-354-0703, MI-CP199, and MI-CP224; ii) 0.5 pg/mL in trial
CD-RI-CAT-354-1049; and iii) 0.1 pg/mL in trials D2213C00001, ECZTRA-1, ECZTRA-2,
ECZTRA-3, and ECZTRA-5.

Population PK modeling of tralokinumab was performed using a nonlinear mixed effect
modeling approach in NONMEM v. 7.4. The impact of intrinsic and extrinsic covariates on PK
parameters were investigated using an automated stepwise covariate modeling approach with
forward selection (P<0.01) and backward exclusion (P<0.001). Subsequently, all covariates
found to be statistically significant during the stepwise covariate modeling approach were
evaluated for clinical relevance using a defined set of criteria. The covariates considered for the
analysis were demographic factors (age, sex, body weight, race, and ethnicity), disease status
(healthy, asthma, or AD), disease severity (baseline EASI score), and trial-related factors
(concentration of drug formulation and ECZTRA trials versus other [‘'non-ECZTRA’] trials).
The predictive performance of the final popPK model was evaluated by generation of goodness-
of-fit diagnostic plots, visual predictive checks, and statistical significance (objective function
value).

Results

The PK of tralokinumab in healthy subjects, subjects with asthma, and subjects with AD was
adequately described using a 2-compartment model with first-order absorption and elimination
(Figure 35). The systemic clearance and the volume of distribution (V2+V3) were estimated to be
0.149 L/day and 4.15 L, respectively. The interindividual variability for CL and V2, expressed as
the coefficient of variation, was 31.3% and 40.1%, respectively. Body weight, non-ECZTRA
trials, and concentration of drug formulation were found to be statistically significant and
clinically relevant predictors of tralokinumab exposure (Table 64). The impact of body weight
was a less than two-fold difference in exposure, expressed as individually predicted AUC from
Weeks 14 to 16, between the upper and lower weight quartiles for subjects in the ECZTRA trials.
Goodness-of-fit plots demonstrated appropriate description of the observed data (Figure 36).
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Table 64. Final Population PK Model PK Parameter Estimates

Parameter |  Unit | Estimate | RSEqui | 95%CF | Shrinkage (%)

PE (pharmacoldnetic) parameter

k., (gbsorption rats Constant) dav 0184 4 0164 - 0202 -
V' (central vohme of distribution) L 2.71 7 233-3.00 -
CL (clesrance) Liday 0.149 3 0.136 - 0.164 -
V', (pariphersl volums of disaibation) L 144 § 121-1.71 -
(Q (inter-compartmental clesrance) Liday 0.159 2 0.125 - 0.199 -
F (bioavailsbility) umitless 0.761 3 0.697 - 0.831 -
o additive ug/mL 0.238 18 0.123 — 0.366 -
o proportional cv 0.216 1 0.207 - 0.224 -
IV (inter-individual rarishilin

IVon V- CV% 40.1 4 34.4-48.5 27
IV on CL CV% 313 2 20.6-330 7
IV on V2:CL Cor. 0.61° - - -
Covariate

V: and V, ~ Weight umitless 0.783 4 0.727-0.842 -
CL and Q ~ Weight umitless 0.373 3 0.816 - 0.930 -
CL ~ non-ECZTRA trials umitless 0344 0.308 - 0.387 -
V: ~ bon-ECTTRA trials tnitless 0.258 12 0.198 - 0.317 -
F ~ Dilition’ umitless 0354 19 0220 - 0.409 -
k. ~ Dilution’ umitless 0.518 2 0.605 —-0.394 -

 For contirmeons covariates, the populztion estimats 1= for eampla: CL i * (povariate median
(oovanate T~ THET A . uu.. For catesonical covanates, the estimated parameter mn a given cateagory 1s

for exarmpla: CL e * (14 THETA ... (THETA = fivad effact).

® RSE (relative standard error) was obtained from the COVARIAMNCE option m MONMERL
© 93% CI (confidance interval) waz obtainad from b-:rntm;: (1000 samples and stratified on STUDY).

2 IV (inter-indivicual variability) was caleulated as ¥ e*" - 1)

T

* Correlaton was caleulated as

In the 45 mz dose group of trial DE"IECD:'DDI tralokimimak waz dilutad before suboutznesus adeumstration
In all other trials with subcutaneous adm:m:tmhc-n, tralokinumzh was myected wdiluted (zee Sechion 3.4).

Source: Module 5.3.3.5 Population Pharmacokinetic Analysis report, Tralokinumab in Moderate-to-Severe Atopic Dermatitis,

Panel 13.
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Figure 35. Schematic of the Population Pharmacokinetics Model for Tralokinumab

Depot
SC administration compartment

F |k,
Central Q Peripheral
IV administration compartment compartment
v, V,
[

Abbreviations: CL = clearance; F = bioavailabulity; IV = miravenous; k. = absorption rate constant;

() = mter-compartmental clearancs; 3C = subcutaneous; ¥V = cantral vohmme of distribution; V' = peripheral

volume of distribotion.
Source: Module 5.3.3.5 Population Pharmacokinetic Analysis report, Tralokinumab in Moderate-to-Severe Atopic Dermatitis,
Panel 2.
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Figure 36. Goodness-of-Fit Plot of the Final Model
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Source: Reviewer’s Analysis to Confirm Figure 16 in the Applicant’s Population Pharmacokinetics Report.

Top left: Correlation between the dependent variable (tralokinumab serum concentration) and the individual predictions.

Top right: Correlation between the dependent variable (tralokinumab serum concentration) and the population predictions.
Bottom left: Correlation between the conditional weighted residuals and the population predictions.

Bottom right: Correlation between the conditional weighted residuals and time.

Black circles represent the individual observations/predictions/conditional weighted residuals; red line is the trend line (LOESS).

Conclusions

Tralokinumab PK was adequately described by a 2-compartment model with first-order
absorption and elimination. Interindividual variability of the PK parameters was moderate. Body
weight, non-ECZTRA trials, and concentration of drug formulation were found to be statistically
significant and clinically relevant predictors of tralokinumab exposure. Because both
non-ECZTRA trials and concentration of drug formulation are extrinsic factors related to the
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drug development process, these covariates do not have any relevance for the future clinical use
of the tralokinumab 150 mg/mL solution.

The influence of body weight on exposure, expressed as simulated AUCweek14-16, Was
investigated using the final popPK model (Figure 37).

Figure 37. AUCyeek14-16 Versus Weight Quartiles in ECZTRA Studies

3500
3000

2500

2000 T —_
1500 l
1000 l

500

AUC from week 14 to 16 (pg*day/mL)
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Source: Reviewer’s analysis to confirm Panel 15 in the Applicant’'s popPK report.
Abbreviations: AUC, area under the concentration—time curve; ECZTRA, ECZema TRAlokinumab; Q, quarter
As indicated in Figure 37, there is a clear correlation between AUCweek14-16 and weight, and a
less than two-fold difference between the median of Q1 (1941 ug x day/mL) and Q4 (1125 pg %
day/mL) of the overall variability was seen for exposure.

The loading dose impact on the time to reach steady state is shown in Figure 38. Based on the
simulation conducted for a typical subject dosed with tralokinumab 300 mg Q2W with and
without a 600 mg loading dose, steady state (90% of steady state) is reached at Week 6 with a
loading dose and at Week 10 without a loading dose. Accumulation of tralokinumab following

multiple dosing was predicted to be 3-fold without a loading dose and 1.5-fold with a loading
dose.
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Figure 38. Impact of Loading Dose on Time to Reach Steady State
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Source: Reviewer’s plot based on the final popPK model for a typical subject with body weight at 75 kg to confirm Figure 16 in
Applicant’s Population PK report.

Additional PK simulations were conducted by the reviewer to investigate the drug exposure
differences following varying dosing regimens in typical subjects in ECZTRA trials with
representing body weight, namely a typical subject with a median body weight of 72 kg for the
subject group <100 kg, and a typical subject with a median body weight of 111 kg for the subject
group >100 kg. The typical 111 kg subject following tralokinumab 300 mg Q2W for 52 weeks
demonstrated higher drug exposure after Week 16 compared to the typical 72 kg subject with
tralokinumab 300 mg Q2W for 16 weeks followed by tralokinumab 300 mg Q4W until Week 52
(upper plot of Figure 39). When both typical subjects of different body weights dosed with the
same dosing regimen, namely tralokinumab 300 mg Q2W for 16 weeks followed by
tralokinumab 300 mg Q4W until Week 52, the typical 111 kg subject exhibited lower drug
exposure after Week 16 compared to the typical 72 kg subject (lower plot of Figure 39).
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Figure 39. Simulation of Tralokinumab PK for Subjects With Typical Bodyweights at Varying
Dosing Regimens
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Source: Reviewer’s analysis.
Top: Simulation of the concentration—time profiles of a typical subject (weight 111 kg, solid blue line) following tralokinumab 300 mg
Q2W for 52 weeks and another typical subject (weight 72 kg, yellow dashed line) with tralokinumab 300 mg Q2W for 16 weeks
followed by tralokinumab 300 Q4W until Week 52.
Bottom: Simulation of the concentration—time profile for a typical subject (weight 111 kg, solid blue line) and another typical subject
(weight 72 kg, yellow dashed line) dosed with tralokinumab 300 mg Q2W for 16 weeks followed by tralokinumab 300 Q4W until
Week 52. Derived from the final population PK model.
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Reviewer’s Comments

(1) This reviewer investigated the combined datasets, ran the basic structure model and final
covariate model, and confirmed the PK parameter estimates.

(2) The final popPK model provided an adequate description of the observed concentration—
time profiles of tralokinumab in subjects with AD, in healthy subjects as well as subjects
with asthma following IV and SC administration.

(3) Body weight was identified as the only clinically meaningful covariate identified on
tralokinumab exposure. The exposure of tralokinumab decreases with increasing body
weight. Individually predicted AUC from Weeks 14 to 16 in ECZTRA trials demonstrated
a less than two-fold difference in exposure between the upper and lower body weight
quartiles. The effect of body weight was further assessed in the context of tralokinumab
efficacy and safety in the exposure-response (ER) analysis.

(4) In the trials with tralokinumab completed to date, the incidence of ADA was low (below
5%) and there was no indication of any impact of ADA on the observed PK of
tralokinumab from individual ECZTRA trials. ADA was not evaluated as a covariate in
the popPK analysis.

14.1.13. Exposure—Response Analysis of Tralokinumab
INn Moderate-to-Severe Atopic Dermatitis

Title

Exposure-Response Analysis of Relationship Between Systemic Exposure of Tralokinumab and
Efficacy and Safety Data From Adult Subjects With Moderate-to-Severe Atopic Dermatitis
Objectives

e Investigate the relationship between efficacy and systemic exposure of tralokinumab
when administered as a monotherapy.

e Investigate the relationship between conjunctivitis (identified as an AESI) and systemic
exposure of tralokinumab.

Data

Exposure data and selected response data up to Week 16 from the Phase 3 trials ECZTRA-1
and -2 (monotherapy pool) and ECZTRA-3 (tralokinumab-TCS combination trial) (Table 65)
were included in the analyses.

173
Integrated Review Template, version 2.0 (04/23/2020)

Reference ID: 4784656



BLA 761180
tralokinumab injection, 150 mg/mL

Table 65. Trials with Tralokinumab in Subjects with AD Included in ER Analyses

Trial ID), link FPhaze, type, Dwze, route, regimen PK :ampling EASLICGA
duration (planned momber of subjects) Week) AssEsIment

ECTTRAL Dhase 3 Tralokimmmsh 300 me SCQIW 2,4 14,15, 16,  QFW
MS3S1ECEZTRA]  hiultiple doze (n=323) 18, 5L, 64° {(Wask 0-32)
CTE (31 weels, 26 doses)  Placebo SC QIW (1=185)

After Week 16, subjacts could ba

r=-rgndamised o placeba, QIW

ar QAW
ECZTRAZ Dhase 3 Tralokimmmsb 300 me SCQIW 2,4 16,28, 52, QFW
M5331ECTZTRAZ  Multipls dose (n=385) 66 {(Waek 0-52)
CTE. (51 weeks, 26 doses)  Placebo SC Q2W (=185)

After Weeks 16, subjects could ba

r=-rgndnmised 1o placeba, QIW

ar QAW
ECZTRAZ Dhase 3 Tralokimmsb 300 mg 5C QIW= 4, 16,32 QW
MF351ECZTRAS  Multiple dosa TCS (0=253) {(Weaek [-31)

CTE.

(32 weeks, 16 doses)

Placebo 5C Q2W+ TCS (=127}

After Weelk 16, subjects could be
re-Taodpmiized. to QW ar QW
2 In Japanssa subjects, 2 sample was plarmed to be tzken at Week 68 and a final sampls was planned at Week 22
if the subject was not transferred to long-term extension trial (LPO162-1337).
Abbreviations: AD = atopic demmatitiz; EAS] = Eczema Area and Severity Index; [GA = Investigator = Global
Azzezzment; Q2W = every 2 weeks; Q4W = avary 4 weeks; SC = subcutanaous; TCS =topical
corticosterold.
Source: Module 5.3.4.2 Exposure—response analysis report, tralokinumab in moderate-to-severe atopic dermatitis, Panel 1

The analysis datasets consisted of subjects in the tralokinumab 300 mg Q2W or in the placebo
groups who:

Completed treatment to Week 16.

Completed treatment to Week 16.

Did not receive rescue treatment before or at Week 16.

Had an efficacy response (EASI) recorded at Week 16.

Had a quantifiable serum concentration measurement at Week 16 (only applicable for
subjects in the tralokinumab 300 mg Q2W group).

These criteria were used for the monotherapy pool (ECZTRA-1 and -2) and for ECZTRA-3.

Methods

The monotherapy trials were considered to provide the most appropriate data to investigate the
tralokinumab exposure-efficacy relationship. The tralokinumab+TCS combination trial,
ECZTRA-3, was used for the purpose of sensitivity analysis only. The Applicant conducted two
different types of analyses: quartile and nonlinear mixed effect (NLME) model analyses. The
reviewer conducted logistic regression based on ER data created by the Applicant.

In the quartile analysis, efficacy responses (% change from baseline in EASI score [AEASI%]
and proportion of IGA 0/1 responders) were stratified in terms of quartiles of steady state
exposure (observed Ciough at Week 16 and model-predicted AUCo-wie) and body weight.

In the ER model (NLME), exposure metrics (observed steady state ctrough and model-predicted
AUCo.w1e) Were used as independent variables and AEASI% as the response variable. The
following continuous and categorical covariates were tested in the model: body weight, sex, age,
race, and disease severity (baseline EASI score).
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In the ER model (NLME), exposure metrics (observed steady state ctrough and model-predicted
AUCo.wi1s) were used as independent variables and AEASI% as the response variable. The
following continuous and categorical covariates were tested in the model: body weight, sex, age,
race, and disease severity (baseline EASI score).

In the quartile analysis of the ER relationship related to safety, AESIs (conjunctivitis) were
assessed against quartiles of steady state exposure (observed Cirough at Week 16 and model-
predicted AUCo-wie). The analysis was performed on the monotherapy pool only as this pool was
considered to provide the best foundation for detecting a relationship.

In the logistic regression ER model, exposure metrics (observed Cirough at Week 16) were used as
independent variables and the probability of patients achieving an IGA score of 0 or 1 (IGA 0/1)
and a reduction of 75% in EASI score from baseline (EASI-75) as response variables. The
following continuous and categorical covariates were tested in the model: body weight, sex, age,
race, and disease severity (baseline EASI score).

The Applicant’s analyses were performed using R v. 3.4.2 and NONMEM v. 7.4.3 with auxiliary
software. The reviewer’s analyses were conducted using R v. 3.6.3 and NONMEM v. 7.4.3.

Results

In the quartile analysis of exposure versus efficacy in the monotherapy trials, a clear relationship
was observed between exposure (Cirough at Week 16 and AUCo.wie) and efficacy (EASI and IGA
response) (Figure 40). At Week 16, the subjects within the lowest exposure quartile had the
lowest response, and the subjects within the highest exposure quartile had the highest response.
For the EASI variable, this trend also included the intermediate quartiles, and the ER relationship
was evident at all visits in the initial treatment period.

Body weight has been identified as a significant predictor of tralokinumab exposure, indicating
that subjects with a lower body weight have a higher exposure of tralokinumab at steady state
than subjects with a higher body weight (Figure 39). Likewise, stratification of individual Cirougn
values (at Week 16) by body weight showed that Ciough decreased with increasing body weight
quartile. Stratification of individual AEASI% by body weight showed that subjects in the lowest
body weight quartile had a modestly improved efficacy response compared with subjects in the
highest body weight quartile.
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Figure 40. EASI and IGA Responses From Weeks 0 to 16 Stratified by Quartiles of Tralokinumab
Trough Concentration, Model-Predicted AUC, and Bodyweight
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Source: Module 5.3.4.2 Exposure—response analysis report Tralokinumab in moderate-to-severe atopic dermatitis, Panel 14
Percentage change from baseline in EASI score is given as mean * standard error of the mean; IGA 0/1 responders are defined as
subjects with an IGA score of 0 (clear) or 1 (almost clear); AUC is individually predicted from Weeks0-16 based on population
pharmacokinetic modelling; Cyougn is the observed trough concentration at Week 16.

Abbreviations: AUC, area under the serum concentration—time curve from time zero to Week 16; Cyough, Observed trough
concentration; EASI, Eczema Area and Severity Index; IGA, Investigator's Global Assessment; Q, quatrtile

In the quartile analysis of ECZTRA-3, which included concomitant TCS treatment, a relationship

between tralokinumab exposure and reduction in EASI score was observed.

In the quartile analysis of the ER relationship assessing the incidence of conjunctivitis versus
exposure, a higher incidence of conjunctivitis was observed in each exposure quartile of subjects
receiving tralokinumab than in subjects receiving placebo. However, no relationship between
exposure and the incidence of conjunctivitis was observed across quartiles of exposure.
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In the NLME ER modeling approach assessing efficacy versus exposure, an Emax model was
found to provide the best description of the relationship between efficacy and steady state
tralokinumab exposure. For the typical subject (non-black or black/African-American and
baseline EASI score of 25), the placebo effect EO was estimated to -31.4% and the steady-state
Ctrough €Xposure estimated to achieve half of the maximum treatment response was 37.8 pug/mL.
Maximum response, Emax, was estimated at -88.9%. Race was found to have a significant effect
on the ER relationship, consistent with a higher placebo response in the black/African-American
population than in non-black populations. Baseline EASI score was also found to have a
significant effect on the ER relationship, predicting that subjects with severe AD will have a
lower level of response at the same exposure level compared with subjects with less severe AD.

In the logistic ER modeling approach investigating tralokinumab exposure (observed steady-state
Ctrough) Versus probability of patients achieving an IGA score of 0 or 1 (IGA 0/1) and at least a
75% reduction in EASI score from baseline (EASI-75) at Week 16, the percentage of patients
achieving IGA 0/1 and EASI-75 is higher in higher tralokinumab steady state concentration
quartiles. The final logistic regression models also identified race as significant covariate on IGA
(0,1), and race and disease severity (baseline EASI total score) as significant covariates on
EASI-75 (Figure 41), which is consistent with the NLME ER modeling results on EASI-75
conducted by the Applicant.

Figure 41. Logistic Regression of Probability of Achieving EASI-75 (Left) and IGA (0,1) (Right) to

Tralokinumab Trough Concentration at Week 16 in Patients With Moderate-to-Severe AD
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Source: Reviewer’s analysis.

Mean regression line—black, confidence area around regression line—grey. The p-value represents the statistical significance of
the inclination of the regression line. Means of response variables (black circles) and confidence intervals (black vertical lines)
around the means are presented in the figures by quartile of exposure.

Conclusion

Based on the Week 0 to 16 data, the quartile analysis, as well as the model-based NLME and
logistic regression of tralokinumab ER for the 300 mg Q2W dosing regimen, identified a clear
ER relationship between tralokinumab exposure (steady state Ciough and AUC) and the observed
efficacy responses (AEASI%, achieving IGA 0/1, and a reduction of EASI-75 at Week 16). Of
the covariates tested in the ER modeling (monotherapy) approaches, race (non-black and
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black/African-American) and disease severity (baseline EASI score) were found to affect the
tralokinumab ER relationship. No relationship between quartiles of exposure and the incidence
of conjunctivitis was observed.

Reviewer’s Comments

(1) The quartile analyses, as well as the model-based NLME and logistic regression of
tralokinumab ER for the 300 mg Q2W dosing regimen, identified a clear ER relationship
between tralokinumab exposure (steady state Cirough and/or AUC) and the observed
efficacy responses, namely AEASI%, achieving IGA 0/1 and reduction of EASI-75 at
Week 16.

(2) Given tralokinumab was administered as a flat dose to all participants in ECZTRA trials
in the initial treatment from Weeks 0 to 16, bodyweight stratified quartile ER
relationships could be confounded by the factor that higher bodyweight subjects got
decreased tralokinumab exposure.

(3) Based on both NMLE and logistic regression model-based ER analyses, body weight was
not identified as a significant covariate affecting tralokinumab drug efficacy.

14.1.14. Summary of Biomarker Analysis for Pivotal
Study LP0162-1325 (ECZTRA-1)

Serum Biomarkers

The results presented for serum biomarkers were measured in the pivotal Phase 3 trial,
LP0162-1325 (ECZTRA-1) in AD. All subjects had blood samples taken for analysis of a small
panel of biomarkers. These samples were taken at Weeks 0, 4, 8, 16, 28, and 52 according to the
schedules of trial procedures. The biomarkers: periostin, DPP-4, hBD2, CCL17, IL-13, IL-17,
IL-22, and IgE were analyzed.

Small Panel Biomarkers

Serum was prepared by gently mixing the blood by inverting the tube and allowing blood to clot
with the tube in an upright position at room temperature for 30 min, followed by centrifugation
for 10 min at 1800 g. The serum was transferred equally to 4 x 2 mL cryovial tubes and frozen
immediately. The frozen samples were stored at -70°C (storage at -20°C was permitted only if no
ultracold freezer was available) and transferred to a central laboratory for storage at -70°C until
analysis.

Blood samples from 300 randomly selected patients from LP0162-1325 were analyzed for key
serum biomarkers. This set of markers is referred to as “small panel biomarkers.” The
biomarkers included in the small panel biomarkers are listed in Table 66.
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Table 66. Small Biomarker Analytes

Analyte Asszay format Lower level of Assay ID
quantification
Periostin ELISA 82 pM Thermofisher. cat. # EHPOSTN
DPP4 ELISA 25 pg/mL Thermofisher, cat. # EHDPP4
CCL17 ELISA 312 pg/mL R&D Systems, cat. # DDN0OO
hBD-2 ELISA 3.2 pg/mL Creative Diagnostics, cat. #
DEIA7824
IL-13 Erenna Singulex 0.02 pg/mL EMD Millipore, cat. # 03-0109
IL-17 Quanterix single molecule 0.02 pg/mL Simoa IL-17A SR-X
detection
IL-22 Erenna Singulex 1.6 pg/mL EMD Millipore, cat. # 03-0059

Source: Panel 4, 5.3.5.1 Biomarker Analysis Report_Study Ip0162-1325 Report Body

Abbreviations: ELISA, enzyme-linked immunosorbent assay; CCL, CC chemokine ligand; DPP-4, dipeptidyl peptidase 4; hBD-2,

human B-defensin 2; IL, interleukin

Each assay used for analysis of the small panel biomarkers underwent a fit-for-purpose
validation. The following assay validation parameters were investigated for each method:

Large Panel Biomarkers

A subgroup of subjects consented to have additional serum samples collected for further
biomarker exploration. For this analysis, a multiplex-based Meso scale discovery VPLEX assay
(cat. No. K15054D) was used, and a total of 30 inflammatory markers was measured. The
analytes constitute what is referred to as “the large panel biomarker”, and the analytes are

presented in Table 67.
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Selectivity (spiked recovery)
Dilutional linearity/parallelism
Maximum batch size and assay drift
Short-term and freeze thaw stability
Intermediate stability (1 month at -70°C)
Long-term stability up to 12 months at -70°C
Run acceptance criteria
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Table 67. Large Panel Biomarker Analytes

Analyte Assay range (pg/mL) Analyte Assay range (pg/mL)
IFN-y 0.20-938 IL-15 0.17-525
IL-1p 0.04-375 IL-16 2.83-1875
IL-2 0.09-93 IL-17A 0.74-3653
L4 0.02-158 TNF-B 0.05-458
IL-6 0.06-488 VEGF 1.12-784
-8 0.04-375 CCL26 (Eotaxin-3) 3.26-1120
IL-10 0.03-233 CCL4 (MIP-1B) 0.37-750
IL-12p70 0.11-315 CCL26 (Eotaxin-3) 1.77-3750
IL-13 0.24-353 CCL17 (TARC) 0.22-1120
TNF-a 0.04-248 CXCL10 (IP-10) 0.37-500
GM-CSF 0.14-750 CCL3 (MIP-1a) 3.02-743
IL-la 0.08-278 IL-8(HA) 05.6-43 400
IL-5 0.22-562 CCL2 (MCP-1) 0.00-375
L7 0.16-563 CCL22 MDC) 1.22-7500
IL-121L-23p40 0.38-2250 CCL13 (MCP4) 1.69-469

Source: Panel 5, 5.3.5.1 Biomarker Analysis Report_Study Ip0162-1325 Report Body
Abbreviations: IFN, interferon; IL, interleukin; CCL, CC chemokine ligand; CXCL, chemokine (C-X-C motif) ligand; GM-CSF,
granulocyte-macrophage colony-stimulating factor; TNF, tumor necrosis factor; VEGF, vascular endothelial growth factor

Skin Biopsies

Subjects were invited to donate skin biopsies to be used for measurement of protein expression
by immunohistochemistry (IHC) and gene expression by quantitative polymerase chain reaction
(gPCR) and RNA sequencing. Fifty subjects (of 100 subjects who were asked) consented to
donate skin biopsies for this purpose. Four skin biopsies of 3 mm diameter were obtained from
each trial subject. These samples comprised Visit 3 nonlesion (baseline), Visit 3 lesion
(baseline), Visit 5 (4 weeks; lesion), and Visit 12/End of Trial (16 weeks; lesion).

Skin biopsies for IHC were submerged in 10% neutral buffered formalin and shipped to

at ambient temperature. Samples were tissue-processed and paraffin-embedded
within 7 days of fixation. When all biopsies had been collected and paraffin embedded at
the tissue was shipped to LEO Pharma A/S at ambient temperature.

(b) (4)
(b) (4)

Skin biopsies for RNA analysis were transferred to a vial containing RNALater solution

(1.5 mL). The vial was placed at 2 to 8°C for 16 to 30 hr and stored at -20°C to -80°C until

shipment on dry ice.

Immunohistochemistry and Histology Analysis of Skin Biopsies

Processing and Staining

Biopsies were re-embedded so that all biopsies from the same subject were placed in one
paraffin block. The location of the biopsies in the block was randomized according to visit and
lesional/nonlesional status. The blocks were sectioned at 5 um for Masson’s trichrome staining
and at 3 um for all other staining. Tissue sections were stained by IHC for the large panel
markers. Heat-induced epitope retrieval was performed overnight at 60°C, pH 9. Sections were
stained on an automated BOND RX Stainer (Leica Biosystems) using the J protocol, which has
Fast red as chromogen (BOND Polymer Red Refined Kit). Nuclei were stained blue with
hematoxylin.
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Quantification of Staining

The stained slides were scanned with a Nanozoomer 2.0 HT (Hamamatsu) slide scanner at 20x.
The amount of staining was quantified by whole slide digital image analysis using Visiopharm
Integrator Software by a blinded observer. To confirm the specificity of the individual antibody
staining for each biomarker analysis, 21 to 106 sections were stained with a corresponding
isotype control antibody as negative controls. Hair follicles were excluded from analysis when
markers were analyzed in epidermis alone.

Targeted Gene Expression Analysis of Skin Biopsies (QPCR)

RNA Extraction and Quality Control

RNA was isolated using the miRNeasy Mini Kit (Qiagen), following the manufacturer’s
instructions. On-column DNase digestion was performed during the RNA extraction. The RNA
concentration was determined using the Qubit 2.0 fluorometer (Thermo Fisher Scientific). On
average, an RNA concentration of 136.2 ng/uL was obtained, ranging from 0 to 467.2 ng/uL.
RNA quality control was performed using the Fragment Analyzer Automated Capillary
Electrophoresis System (Advanced Analytical). The complete absence of genomic DNA (gDNA)
could be confirmed for almost all samples. Analytical details as well as samples lists, RNA
concentrations, and quality scores are provided in the analytical report.

Gene Expression Analysis by gPCR

Complementary DNA (cDNA) synthesis was performed using the iScript Advanced cDNA
Synthesis Kit (Bio-Rad) with 50 ng of total RNA as input, unless specified otherwise in the
analytical plan. The cDNA quality of each sample was assessed by means of two universally
expressed genes.

Prior to cDNA quantification, a gene-specific PCR-based preamplification step consisting of 12
cycles was performed to ensure sufficient template for reliable quantification. Sample
preamplification was conducted in a reaction volume of 50 pL using PreAmp Supermix (Bio-
Rad). Unless specified otherwise in the analytical plan, a total of 12.5 ng cDNA (total RNA
equivalents) was used as input in each preamplification reaction. The preamplified cDNA
product was diluted 1:20 prior to gene expression profiling.

For gene expression profiling, we used validated approaches for gPCR amplification. All
measurements were performed in 384-well plates (CFX384, Bio-Rad) in a reaction volume of
5 uL, using SYBR Green I. Each PCR reaction was conducted in duplicate; 2 uL of the 1:20
diluted PreAmp was used as input in each PCR reaction.

gPCR Data analysis was performed according to the methods in AP_CT2019 002_v1.0 and
corresponding amendments using Biogazelle’s gbase+ (http://www.gbaseplus.com). This
software is built upon a state-of-the-art and heavily cited quantification model (Hellemans et al.
2007), including PCR efficiency correction, multiple reference gene normalization or global
mean normalization, inter-run calibration and error propagation, and offers numerous tools for
quality control.
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Analysis of S. aureus Colonization in Lesional Skin

Sampling

All subjects on LP0162-1325 had skin swabs collected from lesional skin areas for analysis of
the abundance of S. aureus at baseline and at Weeks 16 and 52. In a subset of patients, swabs
were also collected for analysis of the skin microbiome by DNA sequencing. These extra swabs
were collected at baseline, and at Weeks 8, 16, and 52.

Swab samples were taken from skin areas of 5 x 10 cm. The swab was rubbed gently across the
whole skin area for about 1 min. The swab tip back was moved back and forth and rolled to
allow all hairs on the swab to contact the skin area. The swab was returned to its plastic
container, sealed, and stored at <-20°C, preferably <-70°C, until shipment.

Processing

The swabs were thawed at room temperature. Each of the swabs was clicked into a slic-prep
plate and 360 uL of ATL buffer and 40 uL of Proteinase K (both from Qiagen) were added. The
samples were next lysed at 56°C for 1.5 hr. After lysis the plate was moved to 4°C, followed by
37°C until crystals from the buffer dissolved. The plate was next vortexed and spun for 2 min at
2000 rpm. Two-hundred microliters were transferred to Sarstedt tubes, which were transferred to
the Qiasymphony robot. DNA was extracted using the DSP DNA Mini Kit (Qiagen) and the
TLC_200_CR21830_1D2093 program. DNA was eluted into 50 puLL of ATE buffer (Qiagen).

aPCR

The abundance of S. aureus DNA was quantified using a species-specific primer set targeting
femA (Thermo Fisher assay 1D Ba04230906_s1). The specific assays of interest were pooled to a
final assay concentration of 0.2x in 1x TE DNA suspension buffer. The assay pool was mixed
with TagMan PreAmp Master Mix (2x) in a relation of 1:2 to create Pre-Mix for the specific
target amplification. The STA reaction was performed using the DNA samples mixed with the
Pre-Mix at a ratio of 1:3 with a final volume per sample of 5 uL. The history of the PCR run was
checked for exceptions in order to maintain the quality and integrity of the sample run. After the
STA run, the reactions (PreAmp of samples) were diluted 1.5 using 1x TE DNA suspension
buffer. The 20x TagMan expression assays were diluted 1:1 with Assay Loading Reagent. Blank
spots were diluted in the same manner using Molecular Grade Water instead of assay, as there
can be no empty spots on the chip. The assays were ready at this step for Fluidigm 192.24 Chip.
Sample Pre-Mix for gene expression were prepared using TagMan Gene Expression Master Mix
(2x) and 20x GE Sample loading reagent mixed in a 10:1 ratio. Final sample preparation for the
chip involved mixing the sample Pre-Mix with the DNA sample PreAmp in a 1.26:1 ratio. The
assays and samples were loaded to the Fluidigm 192.24 gene expression chip. To determine
relative colony-forming units of S. aureus-specific DNA, a standard curve was generated using
genomic DNA extracted from standards derived from known numbers of colony forming units of
S. aureus (ATCC6538), and was normalized to the swabbed skin area.

14.2. In Vivo Studies
Not Applicable.
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15. Trial Design: Additional Information and
Assessment

This section describes the design of the three Phase 3 trials ECZTRA-1, ECZTRA-2, and
ECZTRA-3, which were submitted as evidence of safety and efficacy. The monotherapy trials
ECZTRA-1 and ECZTRA-2 are of identical design, and therefore, are summarized together.

ECZTRA-1 and ECZTRA-2

ECZTRA-1 and ECZTRA-2 are two identically designed, randomized, multicenter, double-
blind, placebo-controlled, monotherapy Phase 3 trials to evaluate the efficacy and safety of
tralokinumab in adult subjects with AD whose disease is not adequately controlled with topical
prescription therapies or when those therapies are not advisable.

Initial Treatment Period: The protocols specified enrolling and randomizing approximately 780
subjects from approximately 130 sites in a 3:1 ratio to receive tralokinumab 300 mg (N=585) or
placebo (N=195) Q2W. Randomization was stratified by region (ECZTRA-1: North America,
Europe and Japan; ECZTRA-2: North America, Europe, Australia and Asia) and baseline disease
severity (IGA of 3 or 4).

Maintenance Treatment Period: beginning at Week 16, treatment_during the maintenance
treatment period was based on the subject’s clinical response (defined as IGA 0/1 or EASI-75) at
that visit.

e Subjects who achieved a clinical response at Week 16:

— Subjects originally randomized to tralokinumab Q2W in the initial treatment period
were rerandomized in a 2:2:1 ratio to:

= Tralokinumab 300 mg Q2W
= Tralokinumab 300 mg Q4W
= Placebo maintenance regimens

Randomization was stratified by region and IGA response at Week 16 (IGA 0/1 or
IGA >1).

— Subjects randomized to placebo in the initial treatment period continued to receive
placebo Q2W in the maintenance treatment period.

e Subjects who did not achieve a clinical response at Week 16:

— Subjects who did not achieve a clinical response at Week 16 were transferred to the
open-label period.
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Open-Label Period: Subjects who did not achieve a clinical response at Week 16, as well as
those who met the following prespecified criteria indicating insufficient response during the
maintenance treatment period, were transferred to open-label tralokinumab 300 mg Q2W
treatment with optional use of TCS up to Week 52:

e Subjects with IGA=0 at Week 16.

— IGA of at least 2 and not achieving EASI-75 over at least a 4-week period (i.e., over
three consecutive visits) during the maintenance treatment period.

e Subjects with IGA=1 at Week 16.

— IGA of at least 3 and not achieving EASI-75 over at least a 4-week period (i.e., over
three consecutive visits) during the maintenance treatment period.

e Subjects with IGA >1 at Week 16.

— Not achieving EASI-75 over at least a 4-week period (i.e., over three consecutive
visits) during the maintenance treatment period.

Subjects transferring to open-label treatment had the option to self-administer tralokinumab or
have tralokinumab administered by a caregiver in their home after adequate training by site staff
and at the Investigator’s discretion. Subjects who did not want to self-inject could have the staff
at the trial site administer all of the injections at the trial site.

For ECZTRA-1 only, Japanese subjects who were transferred to the open-label tralokinumab
arm at Week 16 continued an additional 16 weeks (Weeks 52 to 68) of open-label treatment.
This group of subjects is hereafter referred to as selected Japanese subjects.

Safety Follow-up Period: Eligible subjects were invited to enter an open-label long-term
extension trial conducted under a separate protocol (ECZTEND). Subjects who consented to
transfer to ECZTEND were required to have had their last visit in the treatment period (Week 52;
Week 68 for selected Japanese subjects in ECZTRA-1) and could transfer to ECZTEND at any
time during the safety follow-up period. All subjects, excepting those who entered the open-label
long-term extension trial (ECZTEND), continued in a 14-week off-treatment follow-up period
for the assessment of safety and ADA.

Subjects who permanently discontinued the investigational medicinal product (IMP) prior to
Week 16 were asked to attend:

e Early termination visit
e Nominal Week 16 visit (16 weeks after randomization)
o Safety follow-up visit (16 weeks after last administration of IMP)

Subjects who permanently discontinued IMP at Week 16 or after Week 16 were asked to attend:

e Early termination visit
o Safety follow-up visit (16 weeks after last administration of IMP)
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ECZTRA-3

ECZTRA-3 was a randomized, multicenter, double-blind, placebo-controlled, Phase 3 trial to
confirm the efficacy and safety of tralokinumab as adjunct therapy with TCS in adult subjects
with moderate-to-severe AD who are candidates for systemic therapy.

Initial Treatment Period: The protocol specified enrolling and randomizing approximately 369
subjects from approximately 70 sites in Europe and North America in a 2:1 ratio to tralokinumab
300 mg+TCS (N=246) or placebo+TCS (N=123) Q2W. Randomization was stratified by region
(North America and Europe) and baseline disease severity (IGA of 3 or 4).

Continuation Treatment Period: Beginning at Week 16, treatment during the continuation
treatment period was based on the subject’s clinical response (defined as IGA 0/1 or EASI-75) at
that visit:

e Subjects who achieved a clinical response at Week 16:

— Subjects originally randomized to tralokinumab Q2W in the initial treatment period
were rerandomized in a 1:1 ratio to:

= Tralokinumab 300 mg Q2W
= Tralokinumab 300 mg Q4W

Randomization was stratified by region and IGA response at Week 16 (IGA 0/1 or
IGA >1).

— Subjects randomized to placebo in the initial treatment period continued to receive
placebo Q2W in the continuation treatment period.

e Subjects who did not achieve a clinical response at Week 16:

— Subjects who did not achieved clinical response at Week 16 received tralokinumab
300 mg Q2W in the continuation treatment period.

Safety Follow-up Period: Eligible subjects (in selected countries) had the opportunity to enter the
open-label long-term extension trial, ECZTEND. Subjects who transferred to ECZTEND were
required to have had their last visit in the treatment period (Week 32) and could transfer to
ECZTEND at any time during the safety follow-up period. All subjects, except for those who
entered the open-label long-term extension trial (ECZTEND), completed a 14-week off-
treatment follow-up period for the assessment of safety and antidrug antibodies (ADA).

16. Efficacy: Additional Information and
Assessment

Information Regarding Removal of Sites 423, 435 (ECZTRA-2), and 818
(ECZTRA-3) from Safety and Efficacy Evaluations

On 5/12/2020, the Applicant notified the Agency that they decided to terminate clinical research
activities at Site 818/ECZTRA-3 due to several concerns about good clinical practices (GCP)

noncompliance and data integrity. A total of 12 subjects was randomized in Site 818. On
8/21/2020, the Applicant notified the Agency that Site 435/ECZTRA-2 was closed due to GCP
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noncompliance with Investigator responsibilities for records and reports. Only two subjects were
randomized in Site 435.

During site inspections, review of the regulatory history at Site 423/ECZTRA-2 showed that this
site was terminated in 4/2018. A total of 20 subjects was randomized in Site 423/ECZTRA-2.
The Agency requested from the Applicant copies of any communications to the Agency
regarding the termination of this site or to indicate the location of such communications under
the IND and/or BLA. In response, the Applicant noted that the communication with the Agency
regarding the closure for Site 423 occurred under the IND.

The review team was notified by OSI regarding this matter on 11/2/2020. On 11/18/2020, the
Agency sent an Information Request letter to the Applicant asking for clarification on which sites
were closed in each trial along with the dates of closure, the reasons for the closure of such sites
and the number of subjects in these sites, the treatment duration for each subject and efficacy and
safety assessments of the closed sites. In response (11/20/2020), the Applicant reiterated Sites
423 and 435 in ECZTRA-2 and Site 818 in ECZTRA-3 were terminated. The Applicant did not
indicate that any other sites were closed. The Applicant noted that Site 423/ECZTRA-2 was
closed prematurely while the trial was still ongoing, due to the GCP noncompliance issues
identified in relation to a site audit, while Sites 435/ECZTRA-2 and 818/ECZTRA-3 were
terminated after the completion of the trials. At Site 423/ECZTRA-2 and Site 818/ECZTRA-3,
the noncompliance identified by the Applicant included lack of oversight as well as
inconsistencies in documentation practice for important data points such as IMP administration
and protocol-mandated clinical assessments. In light of the issues noted above, the review team
decided to exclude Sites 423, 435 (ECZTRA-2), and 818 (ECZTRA-3) from the evaluations of
safety and efficacy. The review team otherwise concluded that the conduct of the trials appears
to be adequate and the data generated are acceptable to support the use of this product for the
proposed indication.

To assess the impact of excluding such sites from the efficacy analyses, results in Table 68 and
Table 69 present analyses including all sites and excluding the aforementioned sites. The results
were similar across the two analyses for all primary and secondary endpoints.
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Table 68. Results for the Primary and Secondary Endpoints at Week 16 With and Without Sites 423
and 435—ECZTRA-2 (FAS; Primary Analysis; Primary Estimand?)

All Sites Excluding Sites 423 and 435
TralokinumabQ2w Placebo TralokinumabQ2wW Placebo
Endpoint (N=591) (N=201) (N=591) (N=201)
IGA 0/1 (Primary) 131 (22%) 22 (11%) 123 (21%) 18 (9%)
Difference (95% CI) 11% (6%, 16%) 12% (7%, 17%)
P-Value <0.001 <0.001
EASI-75 196 (33%) 23 (11%) 188 (33%) 19 (10%)
Difference (95% CI) 22% (16%, 27%) 22% (17%, 28%)
P-Value <0.001 <0.001
Worst Daily Pruritus NRS? 144/575 (25%) 19/200 (10%) 141/563 (25%) 17/192 (9%)
Difference (95% CI) 16% (10%, 21%) 16% (11%, 21%)
P-Value <0.001 <0.001

Source: Reviewer’s analysis (same as Applicant’s analysis).

1 FAS defined as all randomized subjects who were dosed. Subjects who received rescue medication considered nonresponders;
subjects with missing data at Week 16 imputed as nonresponders

2 Reduction of Worst Daily Pruritus NRS score (weekly average) 24 from baseline to Week 16, among subjects with a baseline
score of 24,

Difference, 95% ClI, and p-value are based on the Cochran—-Mantel-Haenszel test stratified by region and baseline IGA score.
Abbreviations: Cl, confidence interval; EASI-75, at least 75% reduction in EASI score; ECZTRA, ECZema TRAlokinumab; FAS, full
analysis set; IGA, Investigator's Global Assessment; NRS, numeric rating scale; Q2W, every 2 weeks

Table 69. Results for the Primary and Secondary Endpoints at Week 16 With and Without Site
818—ECZTRA-3 (FAS; Primary Analysis; Primary Estimand?)

All Sites Excluding Site 818
Tralokinumab Placebo Tralokinumab Placebo
Q2W+TCS +TCS Q2W+TCS +TCS
Endpoint (N=252) (N=126) (N=243) (N=123)
IGA 0/1 (Primary) 98 (39%) 33 (27%) 92 (38%) 33 (27%)
Difference (95% CI) 12% (3%, 22%) 11% (1%, 21%)
P-Value 0.015 0.033
EASI-75 141 (56%) 45 (37%) 136 (56%) 45 (37%)
Difference (95% CI) 20% (10%, 30.6%) 20% (9%, 30%)
P-Value <0.001 <0.001
Worst Daily Pruritus NRS? 113/249 (45%)  43/126 (34%) 111/240 (46%) 43/123 (35%)
Difference (95% CI) 11.3% (1%, 22%) 11.4% (1%, 22%)
P-Value 0.040 0.040

Source: Reviewer’s analysis (same as Applicant’s analysis).

1 FAS defined as all randomized subjects who were dosed: Subjects who received rescue medication considered nonresponders;
Subjects with missing data at Week 16 imputed as nonresponders.

2 Reduction of Worst Daily Pruritus NRS score (weekly average) 24 from baseline to Week 16, among subjects with a baseline
score of 24,

Difference, 95% ClI, and p-value are based on the Cochran—-Mantel-Haenszel test stratified by region and baseline IGA score.
Abbreviations: Cl, confidence interval; EASI-75, at least 75% reduction in EASI score; ECZTRA, ECZema TRAlokinumab; FAS, full
analysis set; IGA, Investigator's Global Assessment; NRS, numeric rating scale; Q2W, every 2 weeks; TCS, topical corticosteroid

16.1. Different Approaches for Handling Missing
Data

Table 70 lists the proportion of subjects with missing data for the primary efficacy endpoint by
week, treatment arm, and trial for the initial period.
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Table 70. Missing Data for the Primary Efficacy Endpoint by Week During the Initial Period—
ECZTRA-1, ECZTRA-2, and ECZTRA-3 (FASY)

ECZTRA-1 ECZTRA-2 ECZTRA-3

Tralokinumab Tralokinumab Tralokinumab  Placebo

Q2w Placebo Q2w Placebo Q2W+TCS +TCS

Week (N=601) (N=197) (N=577) (N=193) N=243) (N=123)
Week 2 8 (1%) 3 (1%) 4 (1%) 6 (3%) 2 (1%) 2 (2%)
Week 4 13 (2%) 9 (5%) 17 (3%) 12 (6%) 5 (2%) 0 (0%)
Week 6 23 (4%) 11 (6%) 14 (2%) 14 (7%) 5 (2%) 1 (1%)
Week 8 31 (5%) 13 (7%) 21 (4%) 15 (8%) 9 (4%) 4 (3%)
Week 10 37 (6%) 18 (9%) 31 (5%) 19 (10%) 15 (6%) 8 (6%)
Week 12 41 (7%) 20 (10%) 30 (5%) 24 (12%) 14 (6%) 7 (6%)
Week 14 55 (9%) 21 (11%)) 39 (7%) 22 (12%) 17 (7%) 8 (6%)
Week 16 40 (7%) 15 (8%) 24 (4%) 16 (9%) 11 (4%) 3 (2%)

Source: Statistical Reviewer’s analysis; Sites 423, 435 (ECZTRA-2), and 818 (ECZTRA-3) were removed.

! FAS defined as all randomized subjects who were dosed.

Abbreviations: ECZTRA, ECZema TRAIlokinumab; FAS, full analysis set; NRS, numeric rating scale; Q2W, every 2 weeks; TCS,
topical corticosteroid

Table 71 to Table 73 present the results for the primary and secondary efficacy endpoints in all
three pivotal trials by the various imputation methods for each estimand. For the tertiary
(‘treatment policy’) estimand, the primary analysis was not conducted for the endpoint based on
pruritus NRS due to unavailability of eDiary data after discontinuation of IMP. However, the
corresponding planned sensitivity analysis was conducted, analyzing subjects with missing
Week 16 data as nonresponders. In addition, for the primary analysis of the tertiary estimand in
ECZTRA-3, the ClI and p-value were not calculated for the primary endpoint of IGA 0/1 because
between-imputation variance was zero. This could be due to the small amount of missing data at
Week 16 and the fact that the imputation was conducted within four groups (based on treatment
arm and whether the subjects had permanently discontinued treatment prior to Week 16). The
results for all endpoints in consideration were similar across the primary analysis and the
sensitivity analyses for each estimand.
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Table 71. Comparison of Approaches for Handling Missing Data—ECZTRA-1 (FAS?*)

Tralokinumab

Q2w Placebo
Parameter (N=601) (N=197) Difference (95% CI) P-Value
IGA 0/1 at Week 16
Primary estimand
Primary analysis?! 95 (16%) 14 (7%) 9% (4%, 13%) 0.0017
Sensitivity analysis 12 95 (16%) 14 (7%) 9% (4%, 13%) 0.0017
Sensitivity analysis 23 96 (16%) 15 (8%) 8% (4%, 13%) 0.0027
Secondary estimand
Primary analysis* 22% 13% 9% (2%, 16%) 0.0100
Sensitivity analysis® 21% 13% 8% (2%, 15%) 0.0143
Tertiary estimand
Primary analysis® 21% 8% 12% (7%, 17%) <0.001
Sensitivity analysis’ 115 (19%) 16 (8%) 11% (6%, 16%) <0.001
EASI-75 at Week 16
Primary estimand
Primary analysis?! 150 (25%) 25 (13%) 12% (7%, 18%) <0.001
Sensitivity analysis 12 148 (25%) 24 (12%) 12% (7%, 18%) <0.001
Sensitivity analysis 23 154 (26%) 26 (13%) 12% (7%, 18%) <0.001
Secondary estimand
Primary analysis* 32% 17% 15% (7%, 22%) <0.001
Sensitivity analysis® 30% 17% 13% (6%, 20%) <0.001
Tertiary estimand
Primary analysis® 35% 20% 15% (9%, 22%) <0.001
Sensitivity analysis’ 201 (33%) 34 (17%) 16% (10%, 22%) <0.001
Worst Daily Pruritus NRS at Week 16™
Primary estimand
Primary analysis?* 119/594 (20%)  20/194 (10%) 10% (4%, 15%) 0.002
Sensitivity analysis 12 119/594 (20%)  20/194 (10%) 10% (4%, 15%) 0.002
Sensitivity analysis 23 128/594 (22%)  21/194 (11%) 11% (5%, 16%) <0.001
Secondary estimand
Primary analysis* 29% 17% 13% (5%, 20%) 0.0012
Sensitivity analysis® 27% 16% 11% (3%, 18%) 0.0048
Tertiary estimand
Sensitivity analysis’ 164/594 (28%)  38/194 (20%) 8% (1%, 15%) 0.0260

Source: Statistical Reviewer’s analysis (same as Applicant’s analysis).

* FAS defined as all randomized subjects who were dosed.

** Reduction of Worst Daily Pruritus NRS score (weekly average) 24 from baseline to Week 16, among subjects with a baseline
score of 24.

! Subjects who received rescue medication considered nonresponders. Subjects with missing data at Week 16 imputed as
nonresponders.

2 Subjects who permanently discontinued investigational medicinal product prior to Week 16 considered nonresponders.

% Missing data at Week 16 imputed using last observation carried forward for subjects who did not receive rescue medication and
did not withdraw due to an adverse event or lack of efficacy.

4 Data collected after permanent discontinuation of investigational medicinal product or initiation of rescue medication not included.
Multiple imputation of missing values at Week 16.

5 Placebo based imputation of missing values in active treatment group.

5 All data used as observed at Week 16. Multiple imputation of missing values.

" Missing values at Week 16 imputed as nonresponders.

Difference, 95% CI, and p-value are based on the Cochran—Mantel-Haenszel test stratified by region and baseline IGA score.
Abbreviations: Cl, confidence interval; EASI-75, at least 75% reduction in Eczema Area and Severity Index score; ECZTRA,
ECZema TRAlokinumab; FAS, full analysis set; Investigator's Global Assessment; NRS, numeric rating scale; Q2W, every 2 weeks
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Table 72. Comparison of Approaches for Handling Missing Data—ECZTRA-2 (FAS?*)

Tralokinumab

Q2w Placebo
Parameter (N=577) (N=193) Difference (95% CI) P-Value
IGA 0/1 at Week 16
Primary estimand
Primary analysis?! 123 (21%) 18 (9%) 12% (7%, 17%) <0.001
Sensitivity analysis 12 123 (21%) 18 (9%) 12% (7%, 17%) <0.001
Sensitivity analysis 23 123 (21%) 18 (9%) 12% (7%, 17%) <0.001
Secondary estimand
Primary analysis* 26% 18% 7% (-1%, 16%) 0.0959
Sensitivity analysis® 27% 19% 8% (<1%, 16%) 0.0438
Tertiary estimand
Primary analysis® 24% 12% 12% (5%, 18%) <0.001
Sensitivity analysis’ 134 (23%) 21 (11%) 12% (7%, 18%) <0.001
EASI-75 at Week 16
Primary estimand
Primary analysis?! 188 (33%) 19 (10%) 22% (17%, 28%) <0.001
Sensitivity analysis 12 188 (33%) 19 (10%) 22% (17%, 28%) <0.001
Sensitivity analysis 23 188 (33%) 19 (10%) 22% (17%, 28%) <0.001
Secondary estimand
Primary analysis* 38% 14% 23% (16%, 31%) <0.001
Sensitivity analysis® 37% 14% 22% (15%, 29%) <0.001
Tertiary estimand
Primary analysis® 38.9% 18% 21% (14%, 28%) <0.001
Sensitivity analysis’ 216 (37%) 29 (15%) 22% (16%, 29%) <0.001
Worst Daily Pruritus NRS at Week 16™
Primary estimand
Primary analysis?! 141/563 (25%) 17/192 (9%) 16.3% (11%, 21%) <0.001
Sensitivity analysis 12 141/563 (25%) 17/192 (9%) 16.3% (11%, 21%) <0.001
Sensitivity analysis 23 152/563 (27%) 17/192 (9%) 17.9 (13%, 23%) <0.001
Secondary estimand
Primary analysis* 33% 15% 18% (10%, 25%) <0.001
Sensitivity analysis® 31% 15% 16% (8%, 23%) <0.001
Tertiary estimand
Sensitivity analysis’ 167/563 (30%)  37/192 (19%) 10% (4%, 17%) 0.0054

Source: Statistical Reviewer’s analysis; Sites 423 and 435 were removed.

* FAS defined as all randomized subjects who were dosed.

** Reduction of Worst Daily Pruritus NRS score (weekly average) 24 from baseline to Week 16, among subjects with a baseline
score of 24.

! Subjects who received rescue medication considered nonresponders. Subjects with missing data at Week 16 imputed as
nonresponders.

2 Subjects who permanently discontinued investigational medicinal product prior to Week 16 considered nonresponders.

8 Missing data at Week 16 imputed using last observation carried forward for subjects who did not receive rescue medication and
did not withdraw due to an AE or lack of efficacy.

4 Data collected after permanent discontinuation of investigational medicinal product or initiation of rescue medication not included.
Multiple imputation of missing values at Week 16.

5 Placebo based imputation of missing values in active treatment group.

5 All data used as observed at Week 16. Multiple imputation of missing values.

" Missing values at Week 16 imputed as nonresponders.

Difference, 95% CI, and p-value are based on the Cochran—Mantel-Haenszel test stratified by region and baseline IGA score.
Abbreviations: Cl, confidence interval; EASI-75, at least 75% reduction in Eczema Area and Severity Index score; ECZTRA,
ECZema TRAlokinumab; FAS, full analysis set; Investigator's Global Assessment; NRS, numeric rating scale; Q2W, every 2 weeks
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Table 73. Comparison of Approaches for Handling Missing Data—ECZTRA-3 (FAS?*)

Tralokinumab Placebo
Q2W+TCS +TCS
Parameter (N=243) (N=123) Difference (95% CI) P-Value
IGA 0/1 at Week 16
Primary estimand
Primary analysis?! 92 (38%) 33 (27%) 11% (1%, 21%) 0.0327
Sensitivity analysis 12 92 (38%) 33 (27%) 11% (1%, 21%) 0.0327
Sensitivity analysis 23 93 (38%) 33 (27%) 12% (2%, 21%) 0.0265
Secondary estimand
Primary analysis* 41% 29% 11% (11%, 22%) 0.0308
Sensitivity analysis® 41% 29% 12% (11%, 22%) 0.0278
Tertiary estimand
Primary analysis® 38% 27% 11% (-, -) -
Sensitivity analysis’ 92 (38%) 33 (27%) 11% (1%, 21%) 0.0327
EASI-75 at Week 16
Primary estimand
Primary analysis?! 136 (56%) 45 (37%) 20% (9%, 30%) <0.001
Sensitivity analysis 12 135 (56%) 44 (36%) 20% (9%, 30%) <0.001
Sensitivity analysis 23 138 (57%) 46 (37%) 20% (9%, 30%) <0.001
Secondary estimand
Primary analysis* 59% 38% 21% (10%, 32%) <0.001
Sensitivity analysis® 58% 38% 21% (10%, 32%) <0.001
Tertiary estimand
Primary analysis® 57% 37% 20% (10%, 31%) <0.001
Sensitivity analysis’ 136 (56%) 45 (37%) 20% (9%, 30%) <0.001

Worst Daily Pruritus NRS at Week 16™

Primary estimand

Primary analysis? 111/240 (46%)  43/123 (35%) 11% (1%, 22%) 0.0390

Sensitivity analysis 12 111/240 (46%)  43/123 (35%) 11% (1%, 22%) 0.0390

Sensitivity analysis 23 120/240 (50%)  46/123 (37%) 13% (2%, 24%) 0.0206
Secondary estimand

Primary analysis* 53% 38% 14% (3%, 25%) 0.0165

Sensitivity analysis® 52% 39% 12% (1%, 23%) 0.0285
Tertiary estimand

Sensitivity analysis’ 113/240 (47%)  46/123 (37%) 9.8% (-1%, 20%) 0.0767

Source: Statistical Reviewer’s analysis; Site 818 was removed.

* FAS defined as all randomized subjects who were dosed.

** Reduction of Worst Daily Pruritus NRS score (weekly average) 24 from baseline to Week 16, among subjects with a baseline
score of 24.

! Subjects who received rescue medication considered nonresponders. Subjects with missing data at Week 16 imputed as
nonresponders.

2 Subjects who permanently discontinued investigational medicinal product prior to Week 16 considered nonresponders.

8 Missing data at Week 16 imputed using last observation carried forward for subjects who did not receive rescue medication and
did not withdraw due to an adverse event or lack of efficacy.

4 Data collected after permanent discontinuation of investigational medicinal product or initiation of rescue medication not included.
Multiple imputation of missing values at Week 16.

5 Placebo based imputation of missing values in active treatment group.

5 All data used as observed at Week 16. Multiple imputation of missing values.

" Missing values at Week 16 imputed as nonresponders.

Difference, 95% CI, and p-value are based on the Cochran—Mantel-Haenszel test stratified by region and baseline IGA score.
Abbreviations: Cl, confidence interval; EASI-75, at least 75% reduction in Eczema Area and Severity Index score; ECZTRA,
ECZema TRAlokinumab; FAS, full analysis set; Investigator's Global Assessment; NRS, numeric rating scale; Q2W, every 2 weeks;
TCS, topical corticosteroids
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BLA 761180
tralokinumab injection, 150 mg/mL

IGA 0/1 at Week 16

In ECZTRA-1, the difference in response rates between tralokinumab and placebo for the
analyses of the secondary estimand (hypothetical) was similar to the treatment difference for the
primary estimand (composite). However, the response rates were higher in both treatment arms.
The difference in response rates was larger for analyses of the tertiary estimand (treatment
policy) compared to the treatment difference obtained for the primary (composite) and secondary
(hypothetical) estimands.

In ECZTRA-2, the difference in response rates between tralokinumab and placebo was lower for
the analyses of the hypothetical estimand, leading to nonsignificant results for the primary
analysis of this estimand (p=0.096), compared to the treatment difference for the primary
estimand. This was mainly driven by a higher response rate in the placebo arm when assuming
missing at random for subjects who received rescue medication or discontinued the IMP. The
treatment difference could be further penalized by the higher use of rescue medication in the
placebo arm (Table 14). The treatment difference obtained for the tertiary estimand was similar
to that obtained for the primary estimand.

In ECZTRA-3, within each treatment arm, similar response rates were observed for the analyses
of all three estimands, with slightly higher response rates for the analyses of the secondary
estimand.

EASI-75 at Week 16

In ECZTRA-1, as seen for IGA 0/1, the difference in response rates for EASI-75 at Week 16
between tralokinumab and placebo was higher based on the analyses of the secondary estimand
compared to the treatment difference obtained for the primary estimand. In analyses of the
tertiary estimand, the treatment difference was slightly larger compared to that obtained for the
primary and secondary estimands, with higher response rates in both treatment arms.

In ECZTRA-2, the difference in response rates between tralokinumab and placebo was similar
across the analyses of the three estimands, with slightly higher response rates in both treatments
arms for the analyses of the secondary and tertiary estimands.

In ECZTRA-3, similar to IGA 0/1, within each treatment arm, similar results for the EASI-75
were observed for the analyses of all three estimands, with slightly higher response rates for the
analyses of the secondary estimand.

Worst Daily Pruritus NRS at Week 16

In ECZTRA-1, as seen for IGA 0/1 and EASI-75, the difference in response rates with regards to
>4-point reduction of Worst Daily Pruritus NRS from baseline to Week 16 between
tralokinumab and placebo was higher based on the analyses of the 